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VIEWS, NEWS AND INTERVIEWS. A little coon would hit a ’gator on 


** My boy once had a pet alligator 
that pretty fierce,” observed 
Meekin, the lazy inventor. ‘*‘ When 
he this young saurian, the 
beast would swipe out with its power- 
ful tail in an amazing fashion, with- 
out doing itself or anybody else any 
good. It to me that here 
was a splendid example of wasted 
energy and I set out to devise a means 
of conserving it and turning it to 
some useful purpose. I spent a 
Winter in Florida, and after I had 
experimented with some of the small 
‘gators that are supplied to tourists 
for a consideration, I ordered some 
big fellows. After some little trouble 
I secured 10 ’gators, each about four 
feet in length and of about 10 horse- 
power tail capacity. My scheme for 
utilizing their tail-power—yes, it was 
a kind of a ‘tail race ’—was this: 
The ’gators were placed -side by side 
in stalls which left their tails free to 
wag. I had upright beams set like 
pendulums, the swinging ends of the 
beams coming close enough to the 
‘gators’ tails to be in a good position 
for action. Then I built a tank over 
the stalls and filled it with thundering 


was 


teased 


occurred 


big cannon balls. There was an 
inclined chute running from the 


tank to a wheel made with 
hollow places in the rim, something 
like a In the chute I 
had a valve to regulate the flow of 
cannon balls. Half the ’gators were 
used to work the cannon ball part of 
the the other half to 
run a conveyor contrivance to lift 
the balls back into the tank after 
they had done their work in turning 
the wheel. I connected a small 
dynamo by a belt to a pulley wheel 
on the power wheel shaft. My main 
circuit ran from the dynamo to a 
bank of incandescent lamps which 


power 


water wheel. 


machine and 


were to be used in: the test. When 
everything was ready, the wheels 


oiled up, main switch closed and the 
‘gators pretty mad, I hired four little 
colored boys to go along in front of 
the stalls and crack the ’gators on 
the head with short clubs. This 
made ’em awful mad and so they 
struck out with their tails. Then 
the old shebang commenced to run. 


the head, he’d let out with his tail, 
strike a beam, open the valve, let out 
a cannon ball, which rolled down the 
chute and onto the wheel turning it 
around. Then the ball rolled back 
to the conveyor and was hoisted up 
by one of the other ’gators. She was 
humming beautifully, but I had for- 





Fies. 1 AND 2.—AMERICAN BELL TELE- 
PHONE CoMPANY’s MINING TELEPHONE 
SETS. 

gotten one thing; that was a gov- 

ernor. The little coons liked their 

work and lambasted the ‘gators 
unmercifully. I stopped ’em, but 
the wild animals were beyond con- 
trol. They lashed around until the 
speed got so high that the armature 
of the dynamo burned out with a 








flash. ‘The ’gators running the con- The American Bell Telephone Com- 


veyor got into a race with the other 
fellows and hoisted up cannon balls 
so fast that the tank got overweighted 
and broke down. The cannon balls 
fell on the ’gators’ heads and killed 
every one of em. Fact, I assure you.” 


At Sandy Hook, N. J., on Decem- 


ber 3, a successful test was made of 
the Gordon disappearing carriage for 
a 10 inch rifle. ‘The carriage i6 
worked by electric motors, one for 
pumping air and the other for the 
movement of the carriage. Thirty- 
two shots were fired inside of one 
hour. The contract called for the 
firing of 10 shots in an hour, and a 
bonus of $2,000 a shot was to be paid 
for each shot beyond 10. The de- 
signer and builders get a bonus of 
$44,000. 


The death is announced at the age 
of #5, of Mr. Robert Davidson, of 
Aberdeen, Scotland. He is credited 
with having constructed a storage 
battery locomotive as long ago as 
1839, which was tested on the Edin- 
burgh and Glasgow Railway. 


pany’s [lining Telephone Set. 

The difficulties which have been 
experienced in obtaining telephone 
apparatus for use in mines consist in 
the corrosive action which takes place 
on all exposed metal parts, due to the 
dampness and to the gases which are 
prevalent. There is also in many 
mines dust which acts to clod and 
interfere with the successful operation 
of all moving parts. 

The telephone set, which has been 
devised by the American Bell Tele- 
phone Company for mining purposes, 
is made in such a way that as few 
metal parts are exposed as possivle, 
and of a material which prevents 
deposition of moisture upon the work- 
ing parts. It has been found that 
for a set to be used in a mine wood 
is the best material that can be used. 
The wood is creosoted and thoroughly 
covered by a waterproof paint. As 
far as possible all joints are dove- 
tailed, and such as are not dove- 
tailed are made by the use of suitable 
packing. 

As it is necessary to have the 
gongs for the bells on the outside 
of the box as well as the handle for 
the generator, the generator crank 
and the hammer of the bell enter the 
box through water-tight glands. The 
transmitter and receiver are placed 
within the box and are connected 
with the outside by means of long, 
flexible tubes, the interiors of which 
are of metal. By the use of these 
tubes it has been found that the 
moisture is condensed upon the sides 
of the tube and little or none upon 
the diaphragm of the receiver. The 
result is that the iron diaphragm of 
the receiver, which, under ordinary 
conditions, would last but a few 
weeks, has been made to last several 


years. 
_—_-a_o——— 


The magnetograph at Paris is re- 
ported to have recorded the recent 
earthquake at Constantinople 12 
minutes after the shock, the distance 
covered being 3,000 kilometers, or 
about 1,800 miles. The oscillation 
must, therefore, have traversed 
Europe from east to west at ‘the rate 
of 150 miles per minute. 
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DIRECT CURRENT MOTOR AND 
DYNAMO DESIGN. 





A LECTURE DELIVERED BEFORE THE 
NEW YORK ELECTRICAL SOCIETY 
NOVEMBER 27, 1894, BY GANO S. 
DUNN. 


I wish to refer to-night to several 
features of direct current motor and 
generator design, and not to pretend 
to cover the whole subject, and I 
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trust this will not be without interest 
to you. 

The first point I wish to bring out 
is how very imperfect are our means 
of rating electrical machinery. We 
have good means of rating other 
machinery, but we do not have good 
means of rating electrical machinery. 
The steam engine is rated by the 
diameter of its cylinder and length of 
stroke and its speed. It is not sold 
by horse-power, because an engine 
which could develop 100 horse-power 
at three-tenths cut-off would develop 
200 horse-power at six-tenths cut- 
off. In electricity the problem is 
similar, but we have no way of rating 
motors by the diameter of cylinder 
and length of stroke as they have in 
steam engine practice, and we are 
continually suffering on this account. 
Water wheels are not sold by horse- 
power. You do not buy a 50 horse- 
power water wheel; you buy a 28 inch 
water wheel and run it at so many 
feet head, and then figure out how 
much power you can get from it, and 
if it is not enough, you buy a 30 inch 
wheel. 

The limits of loading an electric 
motor are really two only; namely, 
you have reached the load of a motor 
when it begins to heat so much that 
it is dangerous to continue to run it, 
and you have also reached its limit of 
load when it sparks so badly that if 
you run it longer it will destroy its 
commutator. There are builders to- 
day who build a motor which will 
have a very high efficiency at one- 
third load, but which will spark if it 
is overloaded, and there are other 
makers who build a machine which 
has not a high efficiency at light 
loads, but which will stand three and 
four times normal load without spark- 
ing. Now both of those motors are 
listed in the catalogues, are charged 
for and are known as, let us say, 10 
horse-power motors. 

If you buy a 10 horse-power motor 
without knowing something about 
these facts, it is possible that you will 
be very much mistaken. If it is 
agreed that we should call a motor 
that runs at about a six horse-power, 
but is capable of running at 10 horse- 
power continuously without danger- 
ous overheating, but will never be 
called upon for more than 10 horse- 
power—if we should agree to call 
such a motor a 10 horse-power motor, 
very well. But then we ought to call 
the motor which is used in crane 
service, which is called upon for 30 
or 40 horse-power for periods of 10 
minutes at intervals, something more 
than, or different from, 10 horse- 
power, and the builder ought not to 
be obliged to make one motor fill one 
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user’s requirements and another user’s 
requirements, when their require- 
ments differ so much. Suppose we 
sell two 10 horse-power motors to 
ordinary customers. We may hear a 
report from one of them that this 
motor is not a good motor; it does 
not give 85 per cent efficiency at 
one-third load. While the other one 
will say this motor is not a good 
motor; it sparks very badly when 
loaded to 300 per cent of its normal 
load for afew moments. In view of 
these facts horse-power is not a fair 
way to rate machines. 

The lines between these kinds of 
motors are not so distinctly drawn as 
I have pointed out, but for the pur- 
poses of illustration I have shown 
here two curves, A and B, Fig. 1. 
A is the curve of a motor of the kind 
first mentioned above. It is expected 
to run at six horse-power average, 
cat give 10 horse-power all day long 
if you require it, but must not give 
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B? The difference is in the distribu- 
tion of the losses. The losses ina 
motor are of two.kinds, fixed and 
variable. The fixed losses are the 
losses due to field current, hystere- 
sis and eddy currents, brush friction 
and bearing friction. The variable 
losses are the losses due to armature 
resistance and the losses due to com- 
mutation. Now motor Aisa machine 
with a small magnetic circuit, using 
comparatively few lines of force. 
Therefore, the wire that is wound 
around this magnetic circuit to keep 
it excited need not be very great and, 
therefore, will take but a small amount 
of current to energize it. The iron 
in the armature will be small in quan- 
tity, and, therefore, the hysteresis and 
eddy currents will be low, and the 
bearings will be rather light because 
this motor is never called upon for 
more than rated load. ‘Therefore, the 
fixed losses are light. The variable 
losses, such as armature resistance and 
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any more, and has a very high 
efficiency at light loads. Such a 
motor is an ordinary power motor for 
running a printing or machine shop. 
The other motor, whose curve is 
shown at B, isa motor whose efficiency 
at light loads is very low; it is not 
much more than half of the former. 
But its efficiency at full load is exactly 
equal, and at. overload is even higher 
than this other motor. Motor B is 
much superior for its work to the 
former motor because whenever it 
foes run it runs at three times its 
rated load, and motor A, whenever it 
runs, as I will show later, runs at 
only one-third its rated load. Put 
motor B on the load that A is built 
for, and A on the load that B is built 
for, which is what you are likely to 
do, and you will not secure the best 
results. 

This A curve machine is the type 
of ordinary power motor running 
machinery by a belt. The B curve 
machine is a type of railway motor or 
motor for operating cranes, or for 
other intermittent and very heavy 
work. These two conditions affect 
the design of a motor very much and 
the way they affect it is this: At the 
point C both motors have the same 
efficiency. That means that the 
losses in both motors are equal. But 
why, then, does curve A differ from 


commutation losses, may be high in 
this machine without detriment. The 
reverse of these conditions is true in 
machine B. These points are of great 
importance but they have not received 
attention. 

As a result of tests made on about 
200 power motors, at the instance of 
Mr. H. L. Lufkin of the Crocker- 
Wheeler Company, it was found that 
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meter readings were taken and the 
average was between 25 and 30 per 
cent of the power that the motor 
could have given, according to what 
was stamped on its name plate. Now 
if we build a motor with the kind of 
efficiency curve B, and use it for a 
purpose such asI have just spoken of, 
where a motor averages only one- 
third load, it is practically equivalent 
to taking a motor of only one-half 
the efficiency. 

Another thing with regard to the 
rating of motors is the speed. Other 
things being equal a high speed motor 
is cheaper to build than a low speed 
one. Itisasmaller machine operated 
at greater activity. If brought to 
the same speed it would have less 
power. A motor, to be compared 
carefully, ought to have these points 
determined : 

1. At what portion of its load does 
it commence to spark ? 

2. At what portion of its load will 
its temperature rise abnormally? 

3. What is its efficiency at various 
points ? 

4. At what speed does it run ? 

Reduce all these things to acommon 
basis and you have a fair method of 
comparing motors. 

Too much importance has hereto- 
fore been attached to full load efficien- 
cies. Motor engineers boast that 
their machines have 90 per cent 
efficiency and some other maker’s 
machines have only 88 per cent effi- 
ciency. ‘hey speak of the highest 
efficiency that the machine is capable 
of, or of the efficiency of which they 
are most proud. Now that may not 
be the efficiency which the customer 
wants to know. ‘There are many 
cases where a motor of 85 per cent 
efficiency would take less current to 
run a printing office than a motor of 
90 per cent efficiency, for this reason: 
At point D, Fig. 1 isa motor of 90 
per cent efficiency. But the printing 
office runs at only about one-third of 
the power of its motor, and would, 
therefore, realize the efficiency at B ; 
whereas at point Ethere is a motor 
which has 85 per cent efficiency and 
if the printer bought that he would 
realize the efficiency at A which is 
much higher than that at B. 

The next feature to which I wish to 
call your attention is the most recent 
methods of winding. I cannot go 
into this more than slightly, but it 
might be well to give some idea of 
what they are. In winding bi-polar 
machines, windings are all on the 
same principle; they are two-circuit. 
As the current leaves the brush, in 
diagram A, Fig. 2,* half goes down 
one side of the armature and half 
down the other and joins the bottom 
brush and goes out. Now there is 
not much room for modifications in 
that winding. It can be made ring 
or drum, and that is practically all. 
But when we come to the multi-polar 
machines there is a great variety of 
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these 200 motors on actual commer- 
cial circuits did not average one-third 
of their load. The readings were 
taken in this manner. It is custom- 
ary wherever a motor is installed to 
put a meter that measures the current 
taken. Now if this was a 10 horse- 
power motor and ran 10 hours per 
day, it ought to have 100 horse-power 
hours for every day it-runs. The 


3. 


windings which wecan use. If we 
imagine B, Fig. 2, to be a four-pole 
machine, with an armature a ring in 
which the wire is wound around and 
around, then the current may be 
taken off this armature by brushes 
P. N. P. N. These are the field 





* From ‘The Practical Management of Dyna- 
mos and Motors,” by F. B. Crocker and 8. 8. 
Wheeler. 
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magnets of alternate polarity and 
each field magnet generates a portion 
of the total current. This is called 
four-circuit, because there are four 
circuits from which the current is 
collected in the armature. 

The earliest multi-polar machines 
were wound in this fashion, but there 
are some objections to it. If one pole 
is stronger than its neighbor, then 
when it sends its current to be col- 
lected it will be under greater pressure 
than the one coming from the other 
pole, and if there is sufficient differ- 
ence will neutralize it and send a 
reversed current through its winding. 
This causes heating, diminishes out- 
put and reduces the efficiency of the 
machine. Now it is very easy for 
one magnet to become weaker than 
another one in an actual machine. 
Suppose, for instance, that the bear- 
ings of the machine wear. The arma- 
ture will settle down and will be 
nearer these bottom magnets than it 
will be to the top, and they will make 
stronger currents than the top ones 
will. ‘Then again, if the windings on 
the magnets are not very carefully 
made and one has a few more turns 
of wire than the, other, it will be 
stronger, and there are a great many 
ways that the effect of inequality of 
electro-motive forces generated under 
the poles will produce very bad results. 

To overcome this, windings were 
invented which are called two-cireuit 
windings. The object of the two- 
circuit winding is that the wire shown 
in D, Fig. 2, mstead of going along 
always under the weak pole between 
every section, cuts across and goes 
under a strong pole and comes back, 


and the winding under the strong. 


pole cats across every other section 
to the weak, so that by the time the 
brush is reached the windings have 
each had act.ng upon them both the 
weak and the strong poles, and the 
result has been to make equal electro- 
motive forces and produce no trouble. 

In actual winding these connec- 
tions are not made on the armature 
in this form of two-circuit winding, 
but are made inside the commutator. 
This commutator is of the kind shown 
in Fig. 3. Every bar is connected to 
the bar directly opposite to it by a 
bird wing form of connector. The 
connector is shaped in the following 
way: It starts down, goes over in the 
form of a bird wing, goes inside about 
an inch and after it has reached the 
under layer of windings it makes the 
rest of its circuit until it gets down 
to the bottom. The armature is 
wound the same as a four-circuit 
armature, but when its ends are put 
into the commutators, these cross 
connectors have the effect of making 
the alternate poles generate part of 
the electro-motive force, asshown in 
the diagram. ‘The armature I have 
described is but one kind of a two- 
circuit armature, but there are other 
kinds that are used just about as 
much. ‘The other kind of armature 
is not wound in ring form, but is 
like that shown at E in Fig. 2. Now 
the armature I have just described 
was wound as a coil, which was con- 
nected to another on the other side. 
‘There will be no short circuiting due 
to unequal voltages. (A model of this 
kind of an armature was exhibited.) 
I will not describe further the two- 
circuit windings, since they are all on 
the same principle. 

There is another advantage in the 
two-circuit winding besides stopping 
the interaction of parts of the arma- 
ture against itself, and that is that 
for very high voltage machines, if we 
had a four-circuit armature as pre- 
viously described in B, Fig. 2, the 
wire under each pole would have to 
In a 500 volt 
machine each pole would have to 
generate 500 volts, so that the little 
current it contributed would be at 
the same pressure as the other cur- 
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rent. That necessitates fine wire. 
If there are only two circuits each 
pole contributes only half the voltage 
and the wire may be of twice the size, 
which is a very important considera- 
tion. When we get into very large 
machines, however, then the wire 
gets too big for us to handle in two- 
circuit machines and we go back to 
the four-circuit windings. 

The next form of winding that I 
wish to describe is one in use by the 
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General Electric Company and known 
as a double winding. ‘The reason for 
a double winding is this: It is a rule 
among electricians that the voltage 
between any two bars of the com- 
mutator must not be greater than, 
say, 20 volts. If itis much greater 
ina large machine any little accident 
—a piece of carbon—would make a 
flash, and, once started, the whole 
commutator would blaze and there 
would be a short circuit and great 
trouble. ‘To keep that down the 
voltage between the bars must be kept 
down low. 

The voltage generated by a machine 
is proportional to the size of the 
magnets and the number of the 
windings. Nowas the magnets get 
large the windings need be fewer in 
order to generate the same voltage. 
As our machines ‘get larger and our 
magnets get larger we only need a 
few turns of the heavy conductors on 
the armature to give us, say, 110 
volts for lighting. We soon reach 
the point where, say, 10 turns on the 
armature would be enough to give 
us 110 volts. That would give us 10 
sections to our commutator, and as 
half the sections are on one side and 
half on the other, that would give 
us only five sections of the commu- 
tator among which to distribute 110 
volts and that would be more than 
our limit. Now what are we to do? 
We cannot increase the number of 
turns because we would get more 
voltage than we wanted. We cannot 
decrease the size of the magnets 
because then we would have sparking 
and armature reaction and other 





troubles. There are two things for 
us to do; one is to use the multi- 
polar machines, which have a 
number of small magnets, each 
contributing to the total current, 
or to use the form of winding 
shown in Fig. 4. Now in this 
diagram there are 10 coils and 10 
commutator bars belonging to each 
winding. When we use the windings 
in conjunction we have the voltage 
due to 10 coils and the commutator 
bars due to 20, and that is achieved 
in this manner: The windings are 
wound just as if they belonged to two 
different machines. One winding is 
entirely disconnected from the other 
and it generates, say, its }10 volts with 
its few commutator bars—too few to 


be used by itself. The other winding 
is entirely separate and it generates 
its 110 volts with few commutator 
bars—too few to be used by itself. 
But when we put these two windings 
together, then we have stil] 110 volts, 
but we have double the current, be- 
cause each of the windings contrib- 
utes some, and we have double the 
number of commutator bars. Now 
that is in reality just like two dyna- 
mos. The brushes are made so wide 
that they cover at least two of the 
commutator bars, so that each wind- 
ing is free to contribute its share of 
the current, no matter what the posi- 
tion of the armature is. We have 
shown this for a bi-polar machine. 
But if we go into multi-polar ma- 
chines we will soon reach a size where 
we are again face to face with it, and 
we would have to increase our poles 
and would soon catch up with this 
difficulty again, and this method of 
double winding is an excellent one 
for overcoming it. It has also the 
advantage that the collection at the 
brush is better. 

The next feature I wish to speak 
about is sparking and armature reac- 
tion. Sparking is the phenomenon 
of sparks at the brushes of a direct 
current machine due to the self-in- 
duction of the coils. There are a 
number of forms of sparking which 
are not due to that at all. If this 
commutator were full of ridges it 
would spark; but those can be easily 





turned off. If the brushes are too 
small it will spark; but they can be 
made larger. ‘These are not inherent 
difficulties; they are merely matters 
of construction. But if we construct 
these at our best, we will always have 
the sparking which I have just de- 
fined, due to the self-induction of the 
coils. The reason for that you are 
familiar with. It is shown in the 
diagram, ey 5. Itis at the moment 
of change of the direction of the cur- 
rent that we get the spark, the same 
as we do in an induction coil when 
we start or stop a current in it; and 
this coil has a certain amount of 
electrical inertia that it will not sub- 
mit to being reversed suddenly. It 
has got to take a little time and 
the spark shows. Now a large por- 
tion of the design of direct current 
machinery is nothing else than the 
provision that the machines shall not 
spark. ‘There are two methods by 
which we can stop the sparking. 
The first method is by forced com- 
mutation. The second method is by 
means of an electro-motive force ap- 
plied to the coil which is at the 
moment having its current changed. 
This electro-motive force helps it to 
change quickly. Forced commuta- 
tion is the means of killing the spark 
by resistance of brushes. The coil A, 
Fig. 5, has no current init. But as 
the armature is revolved pretty soon 
the toe of the brush will leave the 
commutator bar 4. Then the brush 
will bear only upon the commutator 
bar c. Thus half the current will 
be obliged to go through the coil A 
in order to get through that half of 
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the winding marked L, and the other 
half will come down to R as usual. 
Now if that coil A can be prepared 
so that when its turn comes to take 
its place with the rest of the winding 
it can have the current already flow- 
ing in it of the same quantity as the 
current in its new position, then, on 
leaving the toe of the brush, at that 
bar B there will be no sparking. 
Now that can be done in forced 
commutation by having the resistance 
of the brush sufficiently high. As 
the commutator moves and the brush 
touches less and less of the bar 4, the 
current finds it harder to get into this 
commutator bar than into ¢, so it 
begins to overcome the: electrical 
inertia and go up the coil A gradually 
from c. By the time d has moved 
from under the brush the whole cur- 
rent will have been gradually throttled 
to go out of the bar 4 and forced to 
go up into the coil A, and there will 
be no sparking. 

To put carbon on some machines 
is very bad, because it has so very 
much higher resistance than copper 
that it uses up the power of the 
machine, and therefore other materi- 
als have been very much sought for. 
The copper brush is made many 
lamine so that the current that 
comes down through the brush can- 
not all get squeezed into that little 
toe. It cannot get into that toe 
unless it is started into it at the top 
of the brush, and if it is started into 
it at the top there is an appreciable 
resistance. If that resistance is not 
enough we resort to the copper gauze 
brush, which has a much _ higher 
resistance than a copper leaf brush, 
and while there are some mechanical 
advantages in using it, such as cool- 
ing effects, yet the principal reason 
it stops sparking is that it has higher 
resistance. If this is not high resist- 
ance enough we go the next step, 
which is a brass gauze brush having 
about twice the resistance of copper 
gauze. If that is not enough we 
take the next step. That is some 
form of carbon which has its resist- 
ance reduced. Ordinary carbon can- 
not have its resistance reduced. But 
all sorts of inventions have been 
made, such as putting fine filings in 
the brush, and in this case the 
brushes are made with layers of 
gauze molded in them, so that the 
gauze helps to increase the conduc- 
tivity of the brush. After that comes 
the pure carbon, and if that is not 
of high enough resistance it can be 
made as high as desired by mixing 
clay with ii. The resistance of 
brushes ought to go up as the voltage 
of the machine goes up. I have had 
in mind, but have not had the time 
to carry them out, experiments to 
determine just what the law is. I 
believe it should go up ag the square 
of the voltage, and that by making 
our machines on that basis and con- 
sidering the resistance of the brushes 
just as much a part of the design as 
we do the resistance of the armature 
windings, we could build very large 
machines of very high voltage with- 
out sparking. I do not see why the 
resistances could not be just right so 
as to squeeze all of a 10,000 volt 
current over into the bar following 
before the break takes place. 

In connection with this there is one 
thing that we have forgotten. If we 
do that squeezing and throttling, it 
heats the commutator, and if the 
commutator is too small its tempera- 
ture rises. It decomposes the carbon 
brush; it gets black and the machine 
is rendered unfit for use. If you are 
going to determine on forced commu- 
tation you must then have a definite 
ratio of commutator surface for every 
horse-power in your machine. That 
is as true as the fact that the resist- 
ance of your brushes should go up 
with your voltage. 

(To be continued.) 
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THE TELEPHONE DOOR: A STUDY 
OF TELEPHONE TRAFFIC IN 
EXCHANGES AND FOR 
INDIVIDUALS. 


BY ANGUS 8S. HIBBARD IN ‘* ELEC- 
TRICAL ENGINEERING.” 





The records which have been made 
of telephone traffic during the past 
year have brought out two important 
truths: First, that a knowledge of 
the number and character of calls 
handled by each exchange is of con- 
stant value in determining the char- 
acter and extent of the plant which 
will best transmit them ; and, second, 
that a like knowledge of the calls of 
the individual telephone subscriber is 
of great value to him in determining 
what is necessary for his telephone 
service. 

In an earlier paper I have endeavy- 
ored to show some of the results 
found in the records made in various 
telephone exchanges of the calls 
received and handled during a busi- 
ness day. In these records the rise 
and fall of business transactions in 
the various cities during the hours of 
the day and night are clearly indicated 
in the curve of originating telephone 
calls, the busiest point being found at 
about 10 o’clock in the morning, 
falling away to the minimum, which 
is reached at about 3 o’clock a. M. 

The large telephone exchanges 
show in a general way parallel lines of 
telephone traffic, rising quickly to a 
iuximum after 9 o’clock in the morn- 
ing, falling away at noon to a day 
minimum at 12.30 P. M., rising again 
in a broad afternoon sweep to a maxi- 
mum at about 3 o’clock, and quickly 
dropping after 4 or 5 o'clock has 
passed. 

Some interesting comparisons may 
be made by examining the records of 
the telephone exchanges in Chicago, 
New York, Boston, St. Louis and in 
a few other cities. In all of these 
exchanges the business morning, as 
indicated by the telephone calls, is 
about one hour shorter than the busi- 
ness afternoon. Thisis especially true 
in Chicago and Bosten. ‘The length 
of the period during which business 
matters, as represented by telephone 
calls, fall away at the lunch hour is 
shown in an interesting manner. A 
number of the records of the New 
York exchange seem to indicate that 
there the lunch period is about two 
hours long, in Chicago about one 
hour, and in Boston and St. Louis, in 
some instances, less than half an hour. 
The records of Chicago show rela- 
tively a very much larger number of 
telephone transactions during an 
afternoon than those of any other 
exchange, and it is probably due to 
this long busy afternoon record that 
the average use of the telephone in 
Chicago 1s found to be larger than 
that in any other city at the present 
time. One of the latest records of 
this exchange shows that on a Satur- 
day, which happened to be stormy, 
153,507 telephone calls were made by 
the subscribers during the day, mean- 
ing that double that number, or 
307,614 people, talked over the tele- 
phones during that time. In one 
hour 19,500 calls were originated. 
Out of the above total 83,007 were 
trunked from one exchange to an- 
other, making a total of 236,814 calls 
handled by the telephone operators 
in Chicago during that day. On the 
following Monday, the afternoon be- 
ing about one hour or one hour and a 
half longer than the Saturday, the 
total, no ‘doubt, would have been 
increased by 20,000 calls. No record, 
however, was made on the Monday in 
question. 

The record made of the traffic of 
various exchanges has led, during the 
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past year, to another record which 
has been of interest, more especially 
to the users of telephones. ‘This is a 
traffic record of the subscriber’s tele- 
phone,showing just how many times it 
is used each day on outward calls and 
on inward calls, and how many times 
the line has been called for by others 
and found busy, showing also whether 
the ‘‘ busy” calls were on account of 
the fact that the telephone was being 
used for outgoing or incoming busi- 
ness. In the Chicago exchange the 
records of about 3,0v0 lines have been 
kept in this manner. ‘The lines 
which were known to be used to the 
greatest extent were first made of 
record, and the showing for a number 
of them has been found most interest- 
ing and instructive. In one case a 
firm of packers, having six lines con- 
nected with the Yards exchange in 
Chicago, was found to use the tele- 
phone an average of 802 times in each 
day. It was found, also, that this 
firm was called for many times when 
all the lines were busy. ‘The matter 
of this telephone traffic was taken up 
with the people in charge of this part 
of the firm’s business, and it was 
found that frequently all of their 
telephones, or nearly all of them, 
were engaged by their own men at one 
time in making outward calls. It 
was shown that the telephone lines 
represented business entrances, or 
doors for business to the firm’s office, 
just as much, in a way as the actual 
doors leading from the street or hall- 
way, and, in fact, more so, because 
more people procured an entrance 
through their telephone doors—if I 
may use that term—than in any other 
way. It was then shown that if these 
telephones were blocked by the out- 
going work of the firm’s employés, it 
was naturally impossible for anyone 
desiring to do so to get in at the same 
time. In a way, it was as if, in a 
large retail store, at the same time 
it was opened for business in the 
morning, an order should be given to 
the shipping departments to ship the 
goods out of the front doors, filling 
them with boxes, trucks and men. 
This, it is evident, would immediately 
paralyze the retail business, because 
no one desiring to trade with the firm 
could gain admission through the 
usual entrances. Such a proceeding 
would naturally drive away the custom 
and very much interfere with the 
business of the retail store. This point 
being illustrated, it was arranged with 
the firm of packers that they should 
not allow their own people to use all 
of the telephones simultaneously, but 
endeavor, in every way, to leave at 
least one line open and available for 
the entrance of calls to their offices. 
This simple arrangement, which was 
merely an appreciation by the sub- 
scriber of what the telephones really 
could do, led to an immediate relief 
in the traffic. The 8l0 and more 
calls were handled as before, and the 
number of busy or unavailing calls 
was largely reduced. The record of 
the traffic shown and illustrated in 
this manner, without the addition of 
other telephones, but merely by bring- 
ing about a co-operation and better 
use of existing facilities by the sub- 
scriber, resulted not only in great 
benefit to him, but in the convenience 
of his customers. In other cases it 
was found that where a single tele- 
phone was used one hundred or more 
times in a day the busy or unavailing 
calls for the line were very largely 
caused by the habit of the subscriber 
in originating a large number of calls 
consecutively, and in that way block- 
ing out, during a period often of one 
hour or more, all of the calls which 
had been made for his line. People 
who wanted to talk with the sub- 
scriber were knocking at his telephone 
door, finding it busy again and 
again, and finally, in very many 
instances, gave it up entirely or took 


their business to someone else. The 
door, meanwhile, had been locked by 
the voluntary action of the subscriber 
himself, just as much as if he had 
locked the door of entrance into his 
place of business and refused admis- 
sion to all parties. 

This record of telephone traffic 
upon the subscriber’s lines is showing 
clearly every day that the final com- 
pletion of a telephone call depends 
not wholly upon the telephone com- 
pany or its agents, but very largely, 
and in many cases almost wholly, 
upon the intelligent use of the tele- 
phone by the subscriber. 

In looking at the telephone asa 
door or entrance for business, which 
it certainly 1s, the user must under- 
stand that if his business is extensive 
in volume it can no more enter by 
one door or one telephone, which is 
limited in the extent to which it can 
be used, than it is possible for an 
extensive trade represented by cus- 
tomers to enter by one narrow door. 
There must be doors enough, and 
there must be telephones enough and 
people enough employed to handle 
the telephones to accommodate the 
business and the trade which enter in 
that way. 

This condition of things has been 
appreciated to an extent perhaps 
greater in the Chicago exchange than 
in any other. Very many of the 
larger business firms are furnished 
with auxiliary telephones used under 
the same name and number as that 
which is found in the published 
directory. All of these are used in 
common and as a means of reaching 
the point which has been advertised. 

In a number of instances where 
these auxiliary lines are furnished it 
has been put upon the telephone com- 
pany in order to clear its decks of 
busy calls, to watch the lines of the 
subscriber to ascertain that the tele- 
phones were properly manned, so that 
when calls were, put upon auxiliary 
lines they would be answered with 
reasonable promptness by the desired 
parties. Here, again, the co-opera- 
tion of the subscriber is necessary to 
the success of his own telephone 
traffic. One instance is of record in 
which a member of a firm having 
three telephones made a complaint to 
the effect that he never was able to 
use one of them. Being asked to 
explain just how this happened in his 
case, he replied that he would watch 
one of his telephones until it was disen- 
gaged by his own people from the work 
of receiving calls andcrders, and would 
then start toward it to make his call. 
Before reaching it, however, the bell 
would ring again, and the line 
blocked by a customer of his who had 
called for him. In other words, the 
inward traffic over the three lines was 
monopolizing them to such an extent 
that it was almost impossible for him 
to send an outgoing call during the 
busy hours. If originating calls had 
been made over these lines they 
would, during the busy hours, have 
blocked incoming work. An arrange- 
ment was finally made by whicha 
fourth telephone was put in which 
was not made auxiliary to the others, 
and which was used only for outgoing 
calls. This relieved the pressure in 
this especial case, and undoubtedly 
will until the volume of incoming 
business requires additional facilities. 
In a number of instances the block- 
ing of business by the subscribers 
was found to have been caused by the 
unwarranted and unnecessary use of 
the telephones by employés, the 
** deadly office boy” once again figur- 
ing as an especial stumbling block. 
In other cases the blocking was found 
to be occasioned by the habit, when 
a call was received, of instructing the 
calling party to “‘hold to the line,” 
whereupon the clerk who answered 
the telephone would hunt around 
for the individual called for, and 
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perhaps at the end of five minutes or 
more bring him to the telephone. 
During this period of time perhaps 25 
other correspondents desiring to talk 
either with the subscriber originating 
the call or with the office at which 
instructions had been given to “ hold 
the wire,” were entirely blocked out. 
They had been knocking at the two 
telephone doors, but found them 
blocked in this foolish way. It is im- 
possible to make a general rule, or to 
advise in one general way in regard to 
the needs of all telephone subscribers. 
There are a few suggestions, however, 
which will undoubtedly apply to all: 

If the inward business is of any 
value—that is, if it is of any value to 
you to receive calls—do not block 
them out and make it impossible for 
them to get to you by originating a 
lot of calls consecutively; by ‘‘holding 
your wire” or allowing anybody else 
to hold it, which merely means to tie 
it up and make it unavailable during 
long periods. 

Answer the telephone 
promptly as possible. 

If the party wanted is not near the 
telephone or is not in the office so 
that he may be called at most within 
u minute, get the number and name 
of the party calling and say that the 
person who has been called for will be 
informed and will call up as soon as 
possible. 

Watch the use of the telephone so 
that it may be restricted to your 
business needs. 

Your line, during a long business 
day, may be made to satisfactorily 
handle perhaps 89 calls if they are 
evenly distributed. If, however, 
your telephone work is congested 
into three or four hours, it is not 
possible to handle any such number 
on one telephone. 

If one telephone is not enough to 
accommodate your business, use two 
ormore. If this arrangement 1s not 
profitable, it would be well to instruct 
correspondents whose business is not 
of importance to avoid calling you by 
telephone. 

Such an analysis of the traffic will 
be of benefit to every busy telephone 
subscriber, and his own action in 
relieving the pressure on his line will 
benefit him more and enhance the 
value of his telephone more than any- 
thing he can do. 

To-day the telephone exchange is 
a great and important factor in the 
transaction of business in large cities. 
It is no longer a matter of one line 
to an exchange or one instrument in 
an office or warehouse; it is a means 
of doing business which must be 
fitted to the business itself—not to 
the business of the telephone com- 
pany, but to the business of the 
telephone user. It must be made 
extensive enough and broad enough 
to meet his uses and demands, and it 
must be used by him in a way in 
which it will best meet these demands. 
It is being shown throughout the 
country that the telephone exchanges 
do and will adapt themselves to the 
needs of the business of their patrons. 
Telephones are now being furnished 
in large exchanges to accommodate 
the lightest and most infrequent 
user as well as the heaviest, in one 
case a single instrument, in the other 
possibly a large private branch 
exchange operated by the subscriber. 
The determining quantity is the tele- 
phone traffic which the subscriber 
wishes to handle. On it depends the 
number and kind of telephone 
‘‘doors” necessary for his exits and 
entrances. An appreciation of the 
facts of telephone traffic by telephone 
users will thus be of immediate 
benefit to them and to their corres- 
pondents. It will make the telephone 
door swing more easily and more fre- 
quently, and not often be found in 
that unsatisfactory condition, *‘ Busy 
now, please call again.” 


just as 
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Electric Lights and Power in Bos- 
ton’s State House Extension. 





A FINE ISOLATED PLANT. 





By far the finest isolated power 
plant anywhere in this section of the 
country is that of the new State 
House extension, which is fast near- 
ing completion. ‘The building itself 
is well worthy of mention, and no 
expense or labor is being spared in 
any detail of its construction. It is 
built of iron, marble, terra cotta and 
stone, finished throughout in oak and 
mahogany, and is as nearly absolutely 
fireproof as it is possible to get it. 
The interior fittings and decorations 
are very fine, and the electrical equip- 
ment is fully in keeping with the rest 
of the construction. ‘The engine and 
dynamo room is located in the sub- 
basement, in a room 90x36 feet, hav- 
ing a concrete floor and walls and 
massive supporting pillars of white 
enameled brick. It is lighted by 
60 incandescent lamps arranged in 
groups of two in ornamental side 
brackets, and presents a remarkably 
attractive appearance. The electrical 
plant consists of four units, each of 
which comprises a McIntosh & Sey- 
mour tandem compound high speed 
engine of 180 horse- power, direct 
connected to two General Electric 
multipolar 50 kilowatt dynamos of 
900 lights capacity. The engines 
and dynamos are run at 275 revo- 
lutions, and when all in operation 
the plant has a capacity of nearly 
800 horse-power and over 7,000 lights. 
The switchboard, which is not yet 
completed, will be a massive affair 
22x19 feet, and containing every 
possible device for handling and con- 
trolling the many different circuits. 
By means of this switchboard the 
engineer will have complete control 
of the lights in every room and _hall- 
way in the entire building and can 
operate them separately or as a 
whole. 

All the wiring is concealed, being 
carried from the dynamos to the 
switchboard in conduits under the 
floor, and froin there throughout the 
building in brass covered conduits, 
manufactured by the Interioy Conduit 
Company. Every wire is accessible 
and can be easily removed, if neces- 
sary. The boiler room contains four 
Babcock & Wilcox boilers of 208 
horse-power each, fitted with Roney 
mechanical stokers. Coal is brought 
from the bunkers to the boilers in 
tram cars running on rails set into 
the concrete floor. Over each dynamo 
is a traveling crane for handling any 
parts necessary for repairs, etc. The 
building is heated and ventilated by 
a system of fans and blowers driven 
by ©. & ©. and Crocker-Wheeler 
motors. Taken as a whole, the 
plant is a model one in every respect, 
and already several contracts for 
electrical equipment have been 
secured on the strength of the show- 
ing made. Through the courtesy of 
Chas. A. Legg, chief engineer, the 
writer was favored with an opportun- 
ity of going over the plant, and is 
indebted to him and to J. E. Monroe, 
foreman for the General Electric 
Company, for information obtained. 
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Boston Trolley. Cars Need Heaters. 

Many of the suburban patrons of 
the West End company are loudly 
complaining of the discomfort they 
experience through riding to and 
from their homes in unheated cars, 
and are threatening to withdraw 
their patronage unless something is 
done to alleviate their discomfort and 
lessen the danger of sickness to which 
they are now exposed. That their 
demands are reasonable anyone who 
has been forced to spend from 45 
minutes to an hour in one of their 
traveling refrigerators will gladly 
testify, but it is probable that 
nothing short of a marked falling 
off in travel will have any effect in 
bringing about the desired result. 
The threadbare argument that heated 
cars are detrimental to health on 
account of the life infused into pos- 
sible and impossible quantities and 
qualities of microbes, which may be 


VENTILATING SUBWAY MANHOLES 
BY SEWER CONNECTIONS. 





SUCCESS OF THE METHOD ADOPTED 
BY THE NATIONAL CONDUIT 
MANUFACTURING COMPANY. 


To THE Epitor oF ELecTricaL REVIEW : 

Since the explosions during the 
past two weeks in the subway man- 
holes in Brooklyn, Boston, Rochester 
and Philadelphia, there has been more 
or less talk among electrical men as 
to the best way to remedy this trouble. 
We have built during the past five 
years subway systems in the different 
cities in the United States containing 
nearly 10,000 manholes. In our 
street railway work in Chicago, in 
Philadelphia and in Boston, in every 
instance where we were above the 
sewer, we made a connection to the 
sewer with a trap as is shown in the 
accompanying sketch. 

We have not asingle instance where 
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VENTILATING SUBWAY MANHOLES BY SEWER CONNECTIONS. 


secreted in the cushions, is a rather 
weak attempt to dodge the issue of 
expense, which is the true and only 
reason for not properly heating the 
cars. There are plenty of good heaters 
in the market, electrical and other- 
wise, whose merits have been demon- 
strated, but they cost money, and as 
long as the public will submit to do 
without them, just so long they will 
be allowed to revel in this privilege. 
As to the microbes, a man whose feet 
are like blocks of ice, and down 
whose neck an icy blast is getting in 
its work, will gladly take all chances 
in regard to them for the sake of 
a little comfort and to escape that 
most deadly of all microbes, pneu- 
monia, to which at present he is 
extending a hearty invitation to 
‘‘come and see him.” Cars can be 
warm and at the same time properly 
ventilated, and it rests with the pub- 


lic themselves whether or not it shall 
be done. mths Ee 
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An expired electric railway fran- 
chise in Somerset, Mass., is a 
bone of contention over the posses- 
sion of which there promises to be 
quite a struggle. Several parties are 
after it. 


there has been an explosion in any 
manhole in which this connection 
was made. In Chicago in addition 
to this connection every manhole cover 
is ventilated, the same as a sewer man- 
hole cover. There have been posi- 
tively no explosions of any descrip- 
tion in any manholes in this country 
that have been connected to the 
sewer and the manhole cover ven- 
tilated. The explosions that have 
occurred have been in manholes that 
were neither connected to the sewer 
nor the cover perforated, so as to per- 
mit ventilation. This would nata- 
rally cause the remark that those 
manholes will fill with dirt, but from 
experience the dirt that has accumu- 
lated in a month ina manhole in the 
heart of the business district of Chi- 
cago has been removed in 10 to 15 
minutes time by two men. The ex- 
plosions that occurred in Brooklyn 
not only caused a serious inconven- 
ience and expense by the destruction 
of the manhole, but also broke the 
conduit, which was terra cotta, for a 
very considerable distance from each 
end. 

The explosions in Philadelphia 
occarred in a conduit system built of 
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wood. This, in addition to destroying 
the manhole, caused the conduit to 
catch fire and it was burned some dis- 
tance from each end. Fortunately 
for the companies involved, there 
were no cables in either of these 
places. Had there been cables the 
expense would have been very much 
greater. I claim that very probably 
both of these explosions would have 
been avoided hac the manholes been 
trapped to the sewer and the covers 
ventilated. Certainly the destruction 
of the conduit would not have occurred 
if some other form of’ conduit had 
been used. There was an explosion 
at the corner of Thirteenth and 
Ridge avenues, in Philadelphia, at 
the main manhole of the Philadelphia 
Traction Company’s conduit system, 
aud the only damage done was that 
the manhole covers were lifted and 
thrown across the street. ‘The con- 
duit system, which is cement lined 
pipe, showed nothing more than a 
slight blackening on the sides of the 
conduit. This manhole, from the 
fact of its being a very large one, 
having 270 ducts coming into it 
from the four sides, necessarily made 
the bottom of it considerably below 
the sewer, so that it was impossible 
to connect this manhole to the sewer. 
All manholes of the Philadelphia 
Traction Company, more than 4,000 
in number, are trapped to the sewer 
wherever it is possible todoso. They 
get ventilation in Philadelphia not 
from the cover being perforated, but 
from a feed pole, which connects with 
every third manhole and gives as 
good, if not better, ventilation than 
a perforated cover. 

The Chicago Telephone Company, 
of Chicago, were the first company in 
this country to connect their man- 
holes to the sewer and ventilate the 
covers. We understand that they 
have never had an explosion in any of 
their manholes built according to this 
plan. They have been in use since 
1888, and some of them are in streets 
where the escape of illuminating gas 
isso much that it is almost noticeable 
through the paved streets. 

Very truly yours, 
Jas. P. McQuarpE, 

National Conduit Manufacturing 
Company. 

New York, December 5. 
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How They Ventilate and Drain 

Subways in Rochester, N. Y. 
To THe Epiror oF ELEcTRIcAL Review: 

In regard to your remarks regard- 
ing subway explosions, we would 
state that the Rochester Gas and 
Electric Company have 358,000 feet 
of ducts in use on five and one- 
quarter miles of street with 151 man- 
holes. We have tried stand pipe 
ventilation and find we have better 
success by using perforated covers 
to the manholes. We are now chang- 
ing covers to the latter style. In all 
our manholes we have trap drains 
into the main sewers ; therefore, we 
are not bothered with water in our 
manholes. Very truly, 

G. A. REDMAN, 
Rochester Gas and Electric Cv. 


Rochester, N. Y., Dec. 3, 1894. 
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At last it seems probable that the 
management of New. York’s elevated 
railways intends to adopt electric 
power and improve the service gen- 
erally. That vote at the last election 
in favor of a rapid transit road seems 


to have already borne fruit. 


Last week a New Yorker wrote to 
the Sun that Mr. Edison has on his 
front door an electric bell which does 
not work. The shoemaker’s son 


always goes barefoot. 





Every progressive electric light 
man will be interested in the inter- 
view relating to carbons, which ap- 
pears elsewhere in this issue. There 
is no more important element than 
the cost and quality of carbons con- 
nected with the business of electric 


lighting. 





We congratulate our esteemed con- 
temporary, Power, on attaining its 
tenth birthday. The occasion was 
celebrated by making December 
number a special issue of unusual 
interest and practical value. Steam 
engineers have a stalwart champion 


and wise mentor in /’ower. 





Mr. Gano 8. Dunn’s lecture on 
‘* Direct Current Motor and Dynamo 
Design,” recently delivered before the 
New York Electrical Society, is full 
of practical interest for the student 
and the dynamo tender, as well as the 
designer of electrical machinery. 
The first installment of the lecture 
appears in this issue of the ExEc- 


TRICAL REVIEW, 





Our recent request for opinions as 
to the proper ventilation of subway 
munholes has brought out two opin- 
ions from practical men which appear 
on another page. Our columns are 
still open to a discussion of this 
matter and we shall be pleased to 
receive any further remarks on the 
subject. Another manhole explosion 
occurred at ‘'wenty-ninth street and 
York city, last 
Friday, in which two employés of a 
Had the 


ventilated 


Sixth avenue, New 


gas company were injured. 
manhole been properly 
there would have been no accumula- 
tion of gas and, consequently, no 
explosion. Ifas Major Kearney, of 
the Subway Board, any remarks to 
make ? 





The encouraging reports now 
emanating from electrical manufact- 
uring companies lead us to hope for 
decidedly brighter times after - the 
first of January. One large manu- 
facturing company reports that its 
plant is in operation 24 hours per 
day and several others are running 
time andahalf. ‘lhe wire companies 
are all busy, which is a good indica- 
tion that plenty of new -construction 
work will be commenced when the 
weather permits. ‘The principal car 
manufacturers are doing a good busi- 
ness, although prices rule lower than 
last year. Where the c:imate is 
favorable track construction is pro- 
gressing rapidly. Taken altogether 
the signs are propitious and the wise 
man will plan his campaign so as to 
be in at the finish when the new 
business is placed. 
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WALL STREET AND THE ELEC. 
TRICAL STOCK MARKET. 

The common stock of the American 
Sugar Refining Company monopolized 
the attention of Stock Exchange 
speculators nearly all the week. 
During the first three days the market 
was irregular with a strong under- 
tone, and in the closing days, under a 
stimulus afforded by the decision of 
the Democratic Senators to drop the 
popgun legislation, and the more 
tangible shape of the railway pooling 
clause in the House of Representa- 
tives, a covering 
which continued up to Friday night, 
advancing prices all through the list. 
In the last hour on Saturday a mod- 
erate reaction occurred. Leading 
bears are out of the market for the 
moment and every indication points 
to much higher prices before the first 
day of January. Underlying con- 
ditions are improving steadily, a 
fact which is most thoroughly indi- 
cated by better railroad returns, in- 
dustrial resumption and a return of 
confidence. This latter movement 
has been accelerated by the utterances 
of President Cleveland, Secretary 
Carlisle and Comptroller Eckles on 
currency reform. The shipment of 
$1,250,000 gold was a regular trans- 
action. Part of the amount went in 
liquidation of balances created against 
this country by sales of our stocks. 
Should that center turn buyer gold 
exports will stop temporarily, at least. 

All the active electrical stocks par- 
ticipated in the advance of the latter 
days of the week. Those of an 
inactive character which, by the way, 
are considerably above the market, 
did not respond asreadily. However, 
if the movement continues they will 
undoubtedly establish higher prices. 

Of this class General Electric was 
typical. The lowest price touched 
was on Monday, being 34%. On 
Friday and Saturday the prices were 
higher, the highest price being 36% 
and the closing 3554 

I hear very good reports concerning 
General Electric. The company is 
working 3,300 to 3,500 at Schenectady 
and 2,000 men at Lynn. Certain 
parts of those plants are operated 
night as well as day. The Yerkes- 
Chicago street railway contract is in 
hand and is responsible for this in- 
crease in the force. A director of the 
company informs me that it expects 
big things from this contract, as the 
entire Yerkes system has agreed to 
take all its electrical apparatus from 
General Electric. Another contract of 
importance is the one let by the West 
End Street Railway Company, of 
Boston, for 110 motors with which to 
equip 65 cars. This, it is said, was 
divided equally between General Elec- 
tric and Westinghouse. 

One of the most important deals 
pending is the electrical equipment of 
the Manhattan Railway Company of 
New York city? An officer of Gen- 
eral Electric admitted to me this 
week that the Manhattan company 
decided some time ago to electrically 
equip its plant, but as was told in the 
ELectricaL RrvikEw, the cost inci- 
dent to such work was so great as to 
cause a postponement. Now, in view 


movement set in 








—— 





ern 








as.) 


& 


December 12, 1894 


of the inroads being made upon traffic 
by the Metropolitan Traction Com- 
pany’s cable and transfer systems, 
the Manhattan is bestirring itself and 
one of its proposed changes is the 
substitution of electricity for steam 
power. ‘The contract, I understand, 
has not been placed, but that it will 
be early in the new year is practically 
certain. General Electric is making 
a strong fight for the contract, and 
owing to its influence in financial 
circles, stands a good show of secur- 
ing it. 

The preferred stock of the com- 
pany was strong at 70, which is an 
advance of 3 points over the lowest 
quotations of last week. The de- 
benture bonds sold at 89 to 89%. 

Trustees of the Street Railway 
Illuminating Property, a company 
which took over certain collateral 
assets of the General Electric at the 
time the latter was in need of money, 
have purchased and cancelled 444 
shares of preferred stock, paying an 
average price of $105.72 per share, the 
highest yet paid. ‘This makes 18,139 
preferred shares cancelled to date. 

As was intimated in this column 
some weeks ago the Westinghouse 
directors this week declared a quar- 
terly dividend of 134 per cent on the 
preferred stock, payable January 2 to 
stockholders of record, December 22. 
Books close December 22 to January 
2, both days inclusive. The quota- 
tions of the company’s stock weakened 
slightly during the week, closing 32 
bid and 32% asked for the common, 


/ 


and 50! bid and 51% asked for the 
preferred. 

The Western Union statement for 
the last quarter of the calendar year 
will be out next week. It will show 
a decided improvement in earnings 
over the September quarter, and place 
to the company’s credit a substantial 
surplus. The stock advanced in sym- 
pathy with the market. The collat- 
eral trust 5 per cent bonds sold at 
108% to 109. The debenture 7’s 
had one sale at 111%. 

Of the inactive stocks, Edison Elec- 
tric Illuminating, of New York, was 
quiet at 99 to 9932. ‘There was more 
than the usual demand for the first 
mortgage 5 per cent bonds, the price 
advancing from 10756 to 108. This 
reflected an investment demand which 
speaks well for the faith of capitalists 
in the property. North American 
sold from 4to 4%. American Tele- 
graph and Cable sold at 99. Ameri- 
can Bell Telephone reflected increased 
strength, advancing one point to 198. 
Erie Télephone was unchanged ‘at 
52; New England Telephone at 66; 
Fort Wayne Electric 2 to 2%. 

The Third Avenue Cable Railroad 
Company has called a meeting of 
stockholders for December 26 to vote 
upon the proposition to increase the 
capital stock from $7,000,000 to 
$9,400,000. The proceeds will be 
used to pay off the company’s in- 
debtedness incurred in the construc- 
tion of the cable. BAIN. 

New York, December 8. 





The Helena, Mont., Street Car 
Company wants the council to allow 
it to raise the fares to 10 cents. 


ELECTRICAL REVIEW 


A POWERFUL STORAGE BATTERY 
COMBINATION. 


ELECTRIC STORAGE BATTERY 
COMPANY, OF PHILADELPHIA, 
HAS ABSORBED SEVERAL OF ITS 
COMPETITORS AND IS NOW IN 
CONTROL OF IMPORTANT PAT- 
ENTS. 


THE 


A very important consolidation of 
storage battery interests which has 
been going on for several weeks has 
been made public. The Electric 
Storage Battery Company, of Phila- 
delphia, manufacturers of the well- 
known Chloride accumulators, have 
acquired all the rights, patents and 
licenses of the Consolidated Electric 
Storage Company, of New York, 
which include those of the Brush 
Electric Company, of Cleveland; the 
battery patents and all interests in 
connection with batteries and the 
good-will of the General Electric 
Company’s branch of the business; 
all property rights and patents of the 
General Electric Launch Company 
and the Electric Launch and Naviga- 
tion Company, both of New York, 
and the rights, licenses and patents 
of the Accumulator Company, of 
Philadel phia. 

When the final arrangements in the 
deal have been consummated it will 
virtually place the Electric Storage 
Battery Company in possession of the 
principal patents on storage batteries 
in the United States, and will end 
the litigation which has been going 
on for years. A large share of the 
Electric Storage Battery Company’s 
stock is owned by the United Gas 
Improvement Company, of Philadel- 
phia, and the same people are inter- 
ested in the management of both, 
including Thomas Dolan, William G. 
Warner and W. W. Gibbs, who is 
president of the Electric Storage 
Battery Company. 

The Electric Storage Battery Com- 
pany is incorporated under the laws 
of New Jersey and has filed a notice 
of increase of capital stock from $10,- 
000,000 to $13,500,000. It is under- 
stood that $500,000 of this increase 
has all been underwritten at $50 per 
share by a syndicate of well-known 
financiers. This will provide an ad- 
ditional cash capital for the extension 
of the business. ‘The market value 
of the present stock, as noted in the 
Wall Street column of the ELECTRICAL 
Review from time to time, has re- 
cently risen from $20 to about $40 
per share. 

As reported in the ELe&cTrIcAL 
Review for June 14, 1890, the Con- 
solidated Electric Storage Company 
owns the Julien storage battery 
patents, including that for the inoxi- 
dizable support plate. It also owns 
the exclusive right to use for the 
whole of the United States all the 
Brush storage battery patents and 
inventions. It had an_ exclusive 
license under four patents. These 
were Nos. 337,29 - and 337.398. which 
are the broad Brush patents covering 
the mechanical application of any 
absorptive substance to a conducting 
support; Nos. 266,090, which covers 
a conducting support with receptacle 
for containing material, and 260,654, 
which covers the application of oxide 
of lead to the support plate by 
pressure. The Consolidated company 
also owned the mechanical filler patents 
of Morris and Salom. ‘The two first 
mentioned Brush patents run seven 
yearsfrom May, 1895. The mechanical 
filler patents have about 11 years of 
life, and the Julien storage battery 
patent No, 347,300, for the inoxidiz- 
able support plate, has about 10 years 


torun. It was stated at the time the 
Consolidated Electric Storage Com- 
pany was formed, in 1890, that $275,- 
000 in cash had been deposited with a 
trust company in New York city to 
secure the various rights and licenses 
which it acquired. It was rumored 
last week, however, that the Consoli- 
dated company owes the Ceneral 
Electric Company some $60,000, the 
Brush Electric Company some $15,- 
000, and is obligated to the Atlan- 
tic Trust Company for $200,000. 

Mr. William Bracken, president of 
the Consolidated Electric Storage 
Company, was asked last Thursday 
by a reporter for the ELrcrricaL 
Review if he had anything to say on 
the new combination. He replied: 
“<The deal is far from being consum- 
mated, let alone there being any deal. 
Newspaper reports don’t count for 
everything.” Further than this Mr. 
Bracken did not care to express him- 
self. 

It is rumored that two English 
storage battery companies intend to 
establish manufactories in America, 
one of which will make the Tudor 
battery. 

Mr. Gibbs, who is the president of 
the Electric Storage Battery Com- 
pany, will, it is understood, remain 
in that position and will be the direct- 
ing influence of the company. Mr. 
Gibbs has proved to be a man of pro- 
gressive ideas and it is expected that 
with his newly acquired opportunity 
of combining the best points of the 
several batteries mentioned, the accu- 
mulator business in the United States 
will be developed along lines that 
have heretofore been impossible, 
owing to impending litigation. 





CORED CARBONS. 


INTERVIEW WITH A PROMINENT MAN- 
UFACTURER IN THIS FIELD. 


The carbon business of the United 
States has attracted much interest of 
late, and many rumors have been 
afloat concerning improvements that 
have been made by the Washington 
Carbon Company, of Pittsburgh. A 
representative of the ELrcTricaL 
REVIEW hearing that Mr. James 8S. 
Humbird, who is at the head of this 
company and a widely known elec- 
trical man, was in New York, called 
on him at the Fifth Avenue Hotel, 
and asked for the latest news in regard 
to the carbon business. Mr. Hum- 
bird was apparently greatly pleased 
over the carbon situation, and ex- 
pressed himself as willing to tell the 
results of the new work of the Wash- 
ington company. 

**T presume you know,” said Mr. 
Humbird, ‘‘ that we Americans have 
been after a home product in the way 
of a cored carbon to compete in 
quality with the foreign make. We 
have been working on such a carbon 
for the last. two or three years. 
Several times we thought we had it, 
only to discover that the carbons we 
had made would not do at all. Sowe 
decided to adopt different methods 
entirely unknown in this country, 
and in order to do this we were 
obliged to get new talent and means 
to make what is now known as the 
‘Helios’ carbon. This new carbon 
is conceded by all who have tried it 
to be the best in every way.” 

** Well, Mr. Humbird, what do you 
intend: to call this new product ?” 
was asked. 

**The Helios Electric Company, of 
Philadelphia, has assigned to us the 
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trade mark and copyright of the 
word ‘ Helios’ as applied to carbons, 
and did this because they are pro- 
gressive people who want the best 
sarbon to be had, and they wert well 
satisfied to put the matter in our 
hands.” 

‘**T understand there is an increas- 
ing demand in electric lighting circles 
for cored carbons, and I would ask 
what your facilities are for turning 
them out ?” 

“*T am glad you asked that,” said 
Mr. Humbird; ‘‘ we have just com- 
pleted all-iron fireproof buildings as 
an addition to our works at Wash- 
ington, Pa., to be devoted to the 
exclusive manufacture of cored car- 
bons for both direct and alternating 
currents. This new factory is of 
sufficient capacity to not only take 
care of the business in this country, 
but will enable us to export these 
goods to Europe, and we are now 
arranging to establish agencies in 
Germany and England.” 

** Do you expect to be able to com- 
pete with the foreign manufact- 
urers on their native heath?” the 
REVIEWITE inquired. 

**T think so,” was the reply. 

**Tt seems to be the impression that 
your chief competitors in this country 
have formed an alliance against you— 
in fact, organized what is generally 
known as a ‘carbon trust.” What 
have you to say about this ?” was 
asked. 

“Well,” replied Mr. Humbird, 
with a twinkle in his eye, *‘* there 
does seem to be such an impression. 
I understand the ‘ trust’ is composed 
of the Brush company, the National, 
the Standard, the Fidelity, the 
Thomson-Houston and Faraday, and 
further, I understand the Fidelity 
factory has been closed, and one or 
two others may follow, concentrating 
the manufacture at Cleveland, Ohio. 
The natural result of such a combina- 
tion would seem to be an advance in 
the cost of carbons to the consumer, 
but, if you will permit me say in this 
interview, the Washington Carbon 
Company stands in the way of such a 
scheme. However, the ‘trust’ is 
only in the solid carbon business.” 

**Every electric light manager is 
interested in the lengthening of the 
life of carbons, and the ELEcTRICAL 
REVIEW would be pleased to announce 
the result of your experiments in this 
direction,” said the questioner. 

‘**T presume you mean solid carbons 
for series are lighting... I would 
rather not say much about that 
to-day, but I can tell you this : 

“The Washington company is 
going to give all the old carbon 
makers a surprise in the very near 
future, and I would advise all electric 
lighting companies to go slow in mak- 
ing their contracts for the ensuing 
year.” 

**T have heard reported that promi- 
nent New York bankers are behind 
the Washington Carbon Company, 
and if not an improper question, 
would ask if this is true ?” 

‘No; this idea probably grew out 
of the announcement that I am to be 
connected with a New York bank as 
a director, which is the case. The 
report probably grew out of this.” 
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THE ELECTRO-METALLURGY OF 
GOLD AND SILVER. 
READ BEFORE THE ENGINEERS’ CLUB, 
OF PHILADELPHIA, BY A. L, 
ELTONHEAD. 


[ hope the following will be of 
interest to some of the members of 
this club and to others who are inter- 
ested in the utilization of electricity 
in the cheaper methods of extracting 
gold and silver from their ores. 

Those who are familiar with the 
cyanide process know of the difficul- 
ties one contends with in using zine 
shavings or zine in any other form to 
precipitate the gold and silver from 
cyanide solutions; such as the dis- 
solving of the zine as the solution 
passes over it, and after a short time 
rendering the solution inert for the 
dissolving of gold and silver, which 
makes necessary the running to waste 
of large quantities of solution which 
contain considerable free cyanide of 
potassium, gold and silver. 

‘There are certain unaccountable 
reactions that occur. which prevent 
the total precipitation of the precious 
metals from the solution when using 
zine shavings as the precipitant. 

Large losses occur in collecting, 
drying and smelting the resultant 
**zine slimes,” or precipitate, which 
we all know is not a homogeneous 
mass, and great care is necessary in 
sampling it for assay. The resultant 
bullion is sold in South Africa for 
about 10 shillings (82.40) less per 
ounce than for the bullion received 
from the amalgamated plates of the 
stamp mills. 

There has been erected a small plant 
for working what is known as the 
electro-chemical process (patent ap- 
plied for) on the west side mine of 
the ‘Tombstone Mill and Mining Com- 
pany, of Tombstone, Arizona. 

The process overcomes the above 
difficulties encountered in precipita- 
tion, in which electricity enters as a 
factor and the resultant precipitate is 
recovered in the shape of gold and 
silver amalgam. 

Electricity is being utilized more 
and more every day in chemical and 
metallurgical operations, and it is 
not surprising that an important dis- 
covery has been recently made, in 
which it has been found that the 
precious metals can be precipitated 
on a large working basis when they 
are in solution with certain chemicals, 
such as the cyanides, with the aid of 
electricity for the electrolysis of cer- 
tain saturated solutions of the alkaline 
metals or earths. 

A description of the process is as 
follows: The ore is crushed to a cer- 
tain fineness, depending on the char- 
acter of the gangue. It 1s then placed 
in leaching vats, with false bottoms 
for filtration, the same as other leach- 
ing plants. A solution of cyanide of 
potassium and other chemicals of 
known percentage is run over the 
pulp and left to stand a certain num- 
ber of hours, depending on the 
amount of metal to be extracted. It 
is then drained off and another charge 
of the same solution is used, but of 
less strength, which is also drained. 
The pulp is now washed with clean 
water, which leaches all the gold and 
silver out and leaves the tailings 
ready for discharge, either in cars or 
sluiced away by water, if it is plen- 
tiful. 

The chemical reaction of cyanide of 
potassium with gold is as follows, 
according to Elsner : 
2Au-4+4K Cy+0+H,0=2K AuCy,+2KHO 
That is, a double cyanide of gold and 
potassium is formed. 

All filtered solutions and washings 
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from the leaching vats being saved 
and passed through a precipitating 
‘“*box” of novel construction, which 
may consist either of glass, iron or 
wood, and made in any shape, either 
oval, round or rectangular—if the 
latter, it will be about 10 feet long, 
four feec wide and one foot high— 
and is partitioned off into five length- 
wise compartments. Under each par- 
tition on the inside or bottom of the 
‘*box ” grooves may be cut a quarter 
to a half inch deep, extending parallel 
with the partitions, to serve as a 
reservoir for the amalgam, and give a 
rolling motion to the solution as it 
passes along and through the four 
compartments. ‘The center compart- 
ment is used to hold the lead or other 
suitable anode and electrolyte. 

The anode is supported on a mova- 
ble frame or bracket, so it may be 
moved either up or down as desired, 
it being worked by thumb screws at 
each end. 

The electrolyte may consist of satu- 
rated solutions of soluble alkaline 
metals and earths. The sides or par- 
titions of each compartment dip into 
the mercury, which must cover the 
‘*box” evenly on the bottom to the 
depth of about a half inch. 

Amalgamated copper strips or disks 
are placed in contact with the mer- 
cury and extend above it, to allow 
the gold and silver solution of cyanide 
to come in contact. : 

The electrodes are connected with 
the dynamo ; the anode of lead being 
positive and the cathode of mercury 
being negative. ‘The dynamo is 
started, and a current of high am- 
perage and low voltage is generated, 
generally 100 to 125 amperes, and 
with sufticient pressure to decompose 
the electrolyte between the anode and 
the cathode. 

As the gas is generated at the 
anode, a commotion is created in the 
liquid, which brings fresh and satu- 
rated solution of electrolyte between 
the electrodes for electrolysis, and 
makes it continuous in its action. 

The solution of the double cyanide 
of gold, silver and potassium, which 
has been drained from the leaching 
vats, is passed over the mercury in 
the precipitating **box” when the 
decomposition of the electrolyte by 
the electric current is being accom- 
plished, the gold and silver are set 
free and unite with the mercury, and 
are also deposited on the plates or 
disks of copper, forming amalgam, 
which is collected and made marketa- 
ble by the well-known and tried 
methods. The above solution is re- 
generated with cyanide of potassium 
by the setting free of the metals in 
the passage over the ‘* box.” 

In using this solution again for a 
fresh charge of pulp, it is reinforced 
to the desired percentage, or strength- 
ened with cyanide of potassium and 
other chemicals, and is always in 
good condition for continuing the 
operation of dissolving. 

The chemical reaction of forming 
cyanide of potassium in the precipi- 
tating ‘‘ box” is as follows, per Els- 
ner : 

2K+4+2H,0—2KOH-+H, 

2 (Au K Cy,)4-H, =2 KCy+2 HCy+2 Au 

2 HCy+2 KOH=2 KCy+2H,0O 
Which is explained thus : The potas- 
sium acting on the water of the solu- 
tion creates nascent hydrogen and 
potassium hydrate; the nascent 
hydrogen sets free the metals (gold 
and silver), which are precipitated 
into the mercury and form amalgam, 
leaving hydrocyanic acid ; this latter 
combines with the potassium hydrate 
of the former reaction, thus forming 
cyanide of potassium. There are 
other reactions for which I have not 
at present the chemical formulas. 

As the solution passes over the 
mercury the center compartment of 
the ‘‘ box” is moved slowly longi- 
tudinally,which spreads the mercury, 


the solution is agitated and comes in 
perfect contact with the mercury, as 
well as the amalgamated plates or 
disks of copper, insuring a perfect 
precipitation. 

It is not always necessary to precip- 
itate all of the gold and silver from 
the solution, for it is used over and 
over again indefinitely ; but when it 
is required it can be done perfectly 
and cheaply in a very short time. 

No solution leached from the pulp, 
containing cyanide of potassium, gold 
and silver, need be run to _ waste, 
which is in itself an enormous saving 
over the use of zine shavings when 
handling large quantities of pulp and 
solution. 

Some of the advantages the electro- 
chemical process has over other 
cyanide processes are: Its cleanli- 
ness, quickness of action, cheapness, 
and large saving in cyanide of potas- 
sium by regeneration; not wasting the 
solutions, larger recovery of the gold 
and silver from the solutions; the cost 
of recovery less, the loss of gold, sil- 
ver and cyanide of potassium reduced 
toa minimum; the use of caustic 
alkalies in such quantity as may be 
desired, to keep the cyanide solution 
from being destroyed by the acidity 
of the pulp and also sometimes to 
give warmth, as a warm cyanide solu- 
tion will dissolve gold and silver 
quicker than a cold one. These 
caustic alkalies do not interfere or 
prevent the perfect precipitation of 
the metals. The bullion recovered 
in this process is very fine, while the 
zine precipitated bullion is only 
about 700 fine. 

The gold and silver is dissolved 
and then precipitated in one opera- 
tion, which we know cannot be done 
in the ‘‘chlorination process ;” be- 
sides, the cost of plant and treatment 
is much less in the above-described 
process. 

The electro-chemical process, which 
I have hastily sketched, will, I think, 
be the future cheap method of re- 
covering fine or flour gold from our 
mines and waste tailing or ore 
dumps. 

Without going into details of cost 
of treatment, I will state that with a 
plant of a capacity of handling 10,000 
tons of pulp per month, the cost 
should not exceed $2 per ton, but 
thdt may be cheapened by labor- 
saving devices. There being no 
expensive machinery, a plant could 
be very cheaply erected wherever 
necessary. 

Sir Humphrey Davy first electro- 
deposited the metal sodium in the 
year 1807, and deposited it easily 
into mercury, forming an amalgam 
by a crude though effective method. 
He first made a cup-shaped recep- 
tacle of moistened carbonate of soda, 
placed it upon a platinum plate, the 
cup was filled with mercury and made 
the cathode, and the platinum plate 
the anode; then, with a current of 
electricity from a powerful battery, 
the metal sodium was deposited into 
the mercury, thus forming an amal- 
gam. Also, in the year 1837, in the 
Philosophical Transactions of the 
Royal Society, it is stated that Dr. 
Golding Bird, in 1837, decomposed, 
by means of a voltaic current, solu- 
tions of the chlorides of sodium, 
potassium and ammonium, depositing 
their respective metals on a negative 
pole of mercury, and thus obtained 
their amalgams. 

It has been traced back to the year 
1840, that Mr. John Wright dis- 
solved gold and silver in cyanide of 
potassium solutions successfully. A 
patent was taken out March 25, 1840, 
by Messrs. G. R. and H. Elkington, 
of London, who incorporated in their 
patent the above discovery of Mr. 
Wright, for the use of soluble alka- 
line cyanides in any strength solu- 
tions required for dissolving metallic 
gold, silver or any other metal ; also 
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any compound of these metals in a 
finely divided condition, such as a 
chloride precipitate, etc. The use of 
cyanide of potassium, or any of the 
soluble alkaline earths, for dissolving 
metals, has become public property 
since the expiration of the above 
patent of Messrs. Elkington. 

I call attention specially to the 
above facts, to show that the ideas of 
using electricity for the making of 
alkaline metal amalgams, and the 
use of cyanide of potassium in par- 
ticular for dissolving metals, were 
both well known years ago. 

In the year 1837 electro-metallurgy 
was brought into prominence by the 
many experiments made upon the 
deposition of different metals; but it 
was not until recent years that the 
ideas then advanced were put into 
practical shape and successful opera- 
tion. Modern mechanical devices 
and the powerful electric dynamo 
have made possible the rapid strides 
in electro-metallurgy. 

In the electro-chemical process, 
which I have described above, the 
ideas of Sir Humphrey Davy and Mr. 
John Wright have been utilized toa 
certain extent in making sodium and 
potassium amalgams by the electric 
current, and the dissolving of metals 
with the cyanides ; but the construc- 
tion of the precipitating ‘‘ box” used 
in the described process, whereby the 
gold and silver only may be extracted 
perfectly from an old plating solution 
of cyanide, or from a cyanide solution 
leached from gold and silver ores, is 
new. 

It is well known to chemists that 
the silver of an old cyanide-plating 
solution cannot be satisfactorily con- 
verted into pure chloride by adding 
an excess of hydrochloric acid, and 
boiling the mixture ; the precipitate 
so obtained is of different colors and 
contains foreign substances ; while, 
with the electro-chemical process, the 
gold and silver only were precipitated, 
as was Clearly shown by the assay of 
the resultant bullion, which was 990 
fine. The cyanide solution tested 
contained large percentages of cop- 
per, lead, zine and iron, with small 
percentages of manganese, carbonate 
of lime, etc., which were left in the 
solution, not being precipitated with 
the gold and silver. Surely, a more 
severe test coutd not have been taken 
for the demonstration of the advan- 
tages of the process. 

It may be suggested, since the 
above metals were in combination, 
as the double cyanide with potassium 
and sodium, that the gold and silver 
are electro-negative to hydrogenium- 
potassium, or hydrogenium-sodium 
umalgams, depending on the electro- 
lyte decomposed. Water requires 
about 1.5 volts to decompose it by 
an electric current ; caustic soda re- 
quires over two volts, yet if mercury 
is present to absorb the sodium as 
it is set free and protect it from the 
water, we shall obtain sodium amal- 
gam, while the water is decomposed, 
at the same time forming hydro- 
genium amalgam. These amalgams 
thus formed in the precipitating 
‘‘box” coming into contact with the 
solution of the double cyanide of gold 
and silver, aid the setting of them 
(gold and silver) free, the mercury 
immediately absorbs them and forms 
the amalgam, which is easily col- 
lected, retorted and smelted. into 
bullion. There may be other theo- 
ries advanced by those more familiar 
with the subject, but the results 
obtained are more than flattering. 

In examining the recovered gold 
and silver amalgam after a ‘‘ clean- 
up,” there were discovered through 
it hard lumps or nodules, some crys- 
talline in form, having a bright 
metallic appearance, different from 
the surrounding mass. I would be 
pleased to know if anyone can give 
an explanation of the formation of 
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the above forms, as it presents a 
curious phenomenon. 

The above process will be worked 
by the Electro-Chemical Reduction 
Company on a large scale in different 
gold and silver bearing countries. 

The process is not adapted to all 
refractory ores. Some need a pre- 
vious treatment, as was the case with 
ores tested from the Lucky Cuss 
mine, at ‘Tombstone, Arizona. The 
ore contained silver, gold and about 
35 per cent of manganese. By the 
simple process of leaching only three 
per cent of the bullion was recovered ; 
but by first roasting with 10 per cent 
of common salt, and then by the 
electro-chemical process, over 92 per 
cent of the bullion was extracted. 
Fuel is a great factor to be taken 
into consideration. At ‘Tombstone 
wood costs, delivered, nine dollars 
per cord, which makes it out of the 
question to treat their low grade 
manganese ores. In other localities, 
where gold is found in a finely divided 
or flour condition, the cost of working 
this process is the cheapest known, 
taking into consideration the amount 
of bullion recovered. 

In the chlorination process, if 95 
per cent is recovered from the con- 
centrates, containing, say, six ounces 
of gold, there is lost 0.3 ounces, or 
six pennyweights, in the tailings. 
In the electro-chemical process pulp 
containing but 0.5 ounces gold is 
treated, and 85 per cent or more of 
the assay value is recovered; and 
there is lost about 0.075 ounces, or 
1.5 pennyweights, of gold in the tail- 
ings. The advantage of the latter 
process is obvious, even if the cost of 
treatment were the same, which is not 
the case. 

The possibilities of the electro- 
chemical process are unlimited, as 
the precip.tating ‘‘ box” may be used 
to extract gold and silver from the 
ores direct, or from other solutions 
than the above mentioned cyanides. 

- -—-_- — 
New York Electrical Society. 

The New York Electrical Society 
was organized in 1881 ‘‘for the 
advancement of electrical knowledge 
and the study of electrical and other 
scientific phenomena.” That this 
purpose has been effectively carried 
out is shown by the fact that the 
society’s list of members now numbers 
350, and is rapidly increasing. 

It has been found advisable to ex- 
tend the scope of the society by 
supplementing the regular course of 
lectures and papers with a series of 
‘‘ visiting meetings,” at which the 
members are enabled to see practical 
illustrations of work in the leading 
branches of electrical application. 
These meetings have been highly 
successful, and will in future form 
a regular feature of the season’s 
arrangemeuts. 

The society’s programme for the 
remainder of the season of 1894-95 
is as follows : 

Lecture on “‘Some Leading Phe- 
nomena and Principles of the Alter- 
nating Current,” by Mr. C. 8. Brad- 
ley. 

Lecture on ‘‘The Production of 
the Higher Forms of Carbon (Such 
as Carborundum, Diamonds, etc.) by 
Electricity,” by Mr. E. G. Acheson. 

Visit to the Metropolitan Art Gal- 
lery and Museum, with a lecture on 
‘Interior Lighting,” by Mr. Luther 
Stieringer. : 

‘‘Niagara on Tap: A Lecture on 
the Details of the Water Power of 
Niagara,” by Mr. T, C. Martin. The 
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lecture will be illustrated by lantern 
slides made from photographs taken 
specially for the lecture. 

Lecture on ‘The Doctrine of 
Unity in Electricity,” by Dr. Michael 
I. Pupin. 

Visit to an electric lighting station. 

Talk on ‘Street Railway Practice 
in the United States,” by Mr. C. B. 
Fairchild. The lecture will be based 
ou personal observation in a trip 
across the country and through the 
South, and profusely illustrated by 
lantern slides. 

Lecture on the “‘ Use of the Elec- 
tric Light in Lantern Projections,” 
by Mr. E. L. Hopkins. In this lect- 
ure the incandescent light and the 
are light will be shown on the screen 
under varying conditions, and the 
voltmeter and the ammeter will also 
be visible, so that their readings can 
be followed with all the changes in 
the power of the light. 

Lecture on ‘“‘ The Static Machine 
and its Use and Office in Electro- 
therapy,” by Dr. W. J. Morton. 

; ian 


A Roller-Expanded Rail Bond. 


Mr. F. Foley Robinson, an English 
engineer, has devised a novel rail 
bond, shown in the accompanying 
illustration, which is taken from our 
London namesake. It is understood 
that Mr. Robinson has applied for a 
patent in respect of the terminals, 
which consist of short metal tubes 
expanded into the webs of rails in the 
usual manner employed by boiler- 
makers to secure tubes in tube plates. 
This method is claimed to possess the 
foilowing advantages: 1. Cheapness, 
as ordinary wrought iron tube may 
be used, sawn into short lengths, and 
oxide removed by grinding or other- 
wise. Thus no turning or expensive 
machining is required. 2. Large and 
efficient contact area, the surfaces of 
holes and tubes being quite bright. 
Mr. Yarrow has proved by experi- 
ment that the holding power of a two 
inch tube, expanded in the ordinary 
way, is at least eight tons, and that 
the effect of ‘‘ rolling” is not merely 
to bring the two surfaces in contact, 
but to cause pressure one against the 


other. 
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Amendment of New York Fire 
Underwriters’ Rules. 


At a meeting of the New York 
Board of Fire Underwriters held on 
November 27, 1894, the following 
amendment to the rules and require- 
ments of the Board for the instal- 
lation of electric light and power was 
adopted : 

Rule 22. INTERIOR CoNDUITS— 
Add to clause e: ‘‘ Unless the said 
two separate conductors or twin con- 
ductor having an improved insulation 
are enclosed in a complete, fully insu- 
lated, continuous iron conduit, and 
are in circuits installed as per table 
of capacity of wires (see Section 25), 
for currents not to exceed 100 am- 
peres.” 

As amended, Rule 22 reads as foi- 
lows : 

e. Must not be supplied with a 
twin conductor or two separate con- 
ductors, in a single tube, unless the 
said two separate conductors or twin 
conductor having an approved insu- 
lation are enclosed in a complete, 
fully insulated, continuous iron con- 
duit, and are in circuits installed as 
per table of capacity of wires (see 
Section 25), for currents not to exceed 
100 amperes. 





Arc Lamps in Cotton [iills. 


The use of are lamps in cotton 
mills, upon what is known as the 
“inverted arc system” of lighting, 
is slowly but surely making headway 
in England, says the London Llec- 
trical Review. Owing to the murky 
atmosphere which prevails in our 
manufacturing districts, where cotton 
mills most do congregate, and where 
the sun is rarely seen, there is need 
for artificial light during the greater 
portion of the working hours, hence 
the question of lighting is a very 
important one, not only for mill 
owners but also for mill hands. Gas 
at its best is a poor substitute for 
daylight, and is further objectionable 
on sanitary grounds. ‘The udvent of 
incandescent electric lighting was a 
great improvement, no doubt, both 
as regards safety and health, but it 
still left much to be desired as a light 
for mill purposes. Are lighting, as 
then known, was found unsuitable 
on account of the hard shadows cast, 
and furthermore was regarded as 
unsafe, and consequently practically 
prohibited by the fire offices. 

The first attempt at mill lighting 
by arc lamps upon a rational system 
emanated, if we mistake not, in 
France. This simply consisted in 
suspending an inverted cone reflector 
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below the arc, thus throwing the 
light first upon the whitened ceiling 
above and thence upon the work 
below. By thus doubly reflecting 
the light, and at the same time 
shielding the eye from the direct 
rays, the effect was most pleasing, 
the perfect diffusion thus attained 
practically destroying all shadow. 
The next advance was to invert’ the 
arc itself by placing the crater carbon 
below, and in this form we have what 
is known as the ‘inverted are” 
system of lighting. So much is the 
new light appreciated—rivaling day- 
light itself—that mill owners readily 
pay the extra tax iniposed by the fire 
offices rather than be without it. At 
the same time it must be admitted 
that great care is needed when intro- 
ducing are lamps in the presence of 
such highly inflammable material as 
cotton, and upon this score we ven- 
ture to offer a few remarks. 

There are two cases on record of 
serious fires in cotton mills traceable 
to are lighting. In the first case the 
usual netted glass globe had alone 
been relied upon for protection, and, 
owing tosome imperfect construction, 
or, what is more likely, the neglect of 
the trimmer to replace an injured 
globe, a particle of heated carbon 
escaped from the lamp on to the 
material below, immediately setting 
fire to the cotton, and resulting in 
the destruction of the mill. The 
second case was in connection with 
the use of an inverted cone reflector 
suspended below the arc by means of 
chains, made detachable to admit of 
trimming. The lamp had just been 
retrimmed when the cone reflector 
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was seen to tilt violently on one side, 
dislodging a large particle of the 
crater carbon on to the mule beneath, 
setting fire to the cotton, with the 
same disastrous result to thé mill as 
in the case above quoted. Here again, 
the trimmer either failed to properly 
reconnect the chain or else some part 
of the suspension gear gave way. 
Now there isa lesson to be learned 
from these two fires. It is evident 
that glass, or any other such brittle 
material should not alone be relied 
upon as a guard against the escape of 
heated material from the are. The 
necessity for retrimming every six or 
eight hours during the running of the 
mill, and frequently under trying cir- 
cumstances, leads to breakages, which 
are not always attended to in time; 
and the bungling or neglect of the 
trimmer is the one factor most to be 
feared, as well as the most difficult to 
provide for. Glass of any kfnd is, 
therefore, better dispensed with. It 
absorbs much light, particularly when 
coated with dust, and 
pleasant shadows. ‘The supposition 
that there is danger in a naked 
arc burning in an atmosphere charged 
with fine cotton flyings has been 
proved groundless, and experiments 
also show that the dust which collects 
within the reflector is impotent to do 
harm. In fact, it appears that the 
one and only danger to be appre- 
hended is the possibility of a con- 


casts un- 


siderable particle of the incandescent 
carbon coming in contact with the 
material itself. We believe it possi- 
ble to give all the protection neces- 
sary by a well designed and ample 
metal inverted cone reflector, without 
the addition of a globe, provided it 
be permanently and rigidly attached 
to the body of the lamp. Indeed, it 
should be a sine gud non in all are 
lamps for cotton mill lighting that 
no essential guard nor any part of 
the suspension gear need detaching 
for purposes of adjusting or renewing 
carbons. 

Next in 
pension gear; for should a lamp fall 
when in use, the result would prob- 
ably be fatal. Usually the lamp is 
suspended by a cord or chain, with 
counterweights, over a couple of 
small pulley wheels, with consider- 
able wear and tear upon the cord. 
This, therefore, should be strong, 
preferably of steel, with well made 
connections; and as an additional 
precaution, an independent guard 
chain is recommended, to prevent the 
lamp falling beyond a certain dis- 
tance, in the event of any portion of 
the suspension gear giving way. 

The use of are lamps in the spin- 
ning and carding rooms of cotton 
and flax mills must always be at- 
tended with more or less danger, and 
only by carefully attending to such 
details of construction, as we have 
here briefly alluded to, can that dan- 
ger be reduced to a minimum. 


importance is the sus- 





It is reported from London that a 
light railway may be built between 
Beaumaris, Anglesea, and J.lanfair- 
pwligwyngyl. ‘The cars will have to 
be extra strong to carry such a name 
as that. ‘They must be longer than 
usual, too, or the name will trail out 
over the end and tear up the track. 
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The Electric Mining Plant at 
Oroville, Cal. 

An interesting electric mining in- 
stallation has been in operation for 
sometime past near Oroville, Butte 
County, Cal., at the Banner mine of 
the Development Syndicate, Major 
Frank McLaughlin, general manager. 
The particular interest applying to this 
installation is due to the fact that all 
the power required for both the min- 
ing and the milling of the ore is elec- 
tric. The power station is about two 
miles distant from the mine and 
mill, and water is obtained from the 
Feather River, under 112 feet head, 
operating two Pelton water wheels, 
which in turn drive two 85 horse- 
power direct current 500 volt gen- 
erators. 

The power applied by the gen- 
erators is utilized in driving motors 
operating separately a 10 stamp gold 
mill, a rock breaker, a 10 by 20 inch 
Rand air compressor and two pumps 
on the 300 and 500 feet levels of the 
mine, of the Knowles’ vertical triplex 
single-acting type, one with plungers 
of six and one-half inch diameter by 
eight inch stroke, and the other of 
the same type with plunger of five 
inch diameter by six inch stroke. 
The hoisting works are also operated 
by an electric motor, and the mine 
and mill lighted from the power 
wires. Owing to lack of water for 
power the hoist has thus far only 
been operated intermittently, but a 
large bulkhead has been recently 
built, which will store sufficient water 
to allow of its operation at all times 
in connection with the other appa- 
ratus. 

The following letter attests the 
success attending the operation of 
this plant : 

DEVELOPMENT SyNpIcATE, LIMITED. 
OROVILLE, CAL., October 26, 1894. 

Thomas Addison, Esq., 

Manager General Electric Company, 
San Francisco, Cal. 

My Dear Sir: I take great pleasure in stating 
that the electric power plant installed by your 
company at the Banner mine, for operating the 
mill, rock-breaker, lighting system, air compressor 
and the pumps on the 300 and 500 levels, works 
perfectly and to our entire satisfaction. 

I take advantage at this opportunity to ac- 
knowledge with thanks the constant courtesy, 
vigilance and ability of your representatives, and 
to congratulate both you and them on the success- 
ful installation of the electric plant in the face of 
natural obstacles and mechanical difficulties that 
were seemingly insurmountable. 

Frank McLavGuHiin, Manager. 
pai 

Death of Fred. W. Degenhardt. 

Fred. W. Degenhardt, Chicago 
manager for the Standard Under- 
ground Cable Company, of  Pitts- 
burgh, died at Chicago of pneu- 
monia at noon on December 7. He 
was ill but ashort time. Mr. Degen- 
hardt was one of the most popular 
members of the electrical fraternity 
and had an unusually large acquaint- 
ance among electrical men. 


Ex-Governor Odeu Bowie died on 
December 4 of paralysis at Bowie, Md. 
He was 68 years old and a prominent 
figure of Ma:yland. He was Governor 
of the State from 1867 to 1871, and 
since that time had continuously been 
president of the Baltimore and 


Potomac Railroad Company and of 
the Baltimore City Passenger Railroad 
Company. 
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Electric Power For the Manhattan 
Elevated Railways. 

Last week it was announced in 
Wall street that the Manhattan Ele- 
vated Railway Company was again 
seriously considering the adoption of 
electric power on its roads in New 
York city. ‘here was also a story 
current that the roads would be 
double decked and that these im- 
provements would be started within 
six months. 

A director of the General Electric 
Company was quoted as saying that 
his company has been figuring for 
some time on a contract for the Man- 
hattan Elevated which calls fer the 
equipment of some 257 motor cars 
and erection of power plants. 

It was also reported that confer- 
ences have been held between Wm. 
C. Whitney, John D. Crimmins and 
Chas. R. Henderson, of the Metro- 
politan Street Railroad system, and 
Geo. Gould, J. P. Morgan and Russell 
Sage, of the Manhattan Elevated, 
looking toward a consolidation of the 
cable and elevated roads. 





Further Developments in That Big 
New Jersey Traction Deal. 


Another step in the big traction 
deal at 'renton, N. J., which was 
reported in last week’s ELECTRICAL 
REVIEW, was taken on December 7 
when the Trenton Traction Company 
filed articles of incorporation. The 
capital is to be $500,000, consisting 
of 10,000 shares, of which Thomas 
C. Barr, of East Orange, holds 4,000 
shares; Edward J. Moore, of Phila- 
delphia, 4,000 ; George B. Jenkinson, 
of Newark, 200; Fred W. Roebling, 
of Trenton, 200; John L. Kuser, 
Trenton, 800; Hugh H. Hamill, 
Trenton, 200; and Francis M. Ep- 
pley, West Orange, 200. The com- 
pany is organized to control the 
Trenton electric railway lines and 
form a connecting link in the line 
between New York and Philadelphia. 
At meetings of the stockholders and 
directors of the Trenton company 
all the stockholders and directors 
favored leasing their lines to the new 
company except Samuel K. Wilson, 
who owns one-third of its stock and 
is a heavy endorser. He insists that 
the new organization assume $80,000 
of notes given, on which he is an 
endorser, and also assume $80,000 of 
floating indebtedness. Because of 
Mr. Wilson’s stand further negotia- 
tions will be necessary. If his ob- 
jections can be overcome the injunc- 
tion proceedings now before the 
Chancellor will be discontinued and 
the lease effected. 

——___ +> 
GENERAL NOTES. 

The Eastern Electric Cable Com- 
pany, of Boston, has secured an in- 
junction restraining the American 
Loan and Trust Company from dis- 
posing of $100,000 worth of bonds 
held under an agreement relative to 
the Great Western Manufacturing 
Company, whose failure was an- 
nounced in the ELECTRICAL REVIEW 
last week. 

At a meeting of the New York 
Board of Electrical Control last week, 
when the application of the Special 
Fire Alarm Signal Company for a 
franchise came up for consideration, 
the president of the company, Mr. 
Pierce, acknowledged that the com- 
pany had been doing business for 12 
years without a franchise. No final 
action was taken on the application, 


ELECTRIC RAILWAY NOTES. 

The Syracuse, N. Y., Common 
Council has passed the resolution 
granting right of way to the Syracuse 
Street Railroad Company on Walnut 
avenue over the veto of the Mayor. 

Judge Shiras, of the United States 
Court, has appointed John R. Balch 
receiver for the Dubuque, la., Elec- 
tric Light and Traction Company, 
on the petition of the Old Colony 
Trust Company, of Boston. 

The number of 30 foot rail lengths 
passed over in 20 seconds will give 
the speed of a trolley car in miles per 
hour approximately. The rails can 
be counted by noting the ticks made 
by the wheels passing over the joints. 

The Traverse City, Peninsula and 
Old Mission Electric Railway Com- 
pany, with acapital stock of $160,000, 
has been incorporated. The company 
proposes to build a standard gauge 
electric railroad from Traverse City, 
Mich., to Old Mission, a distance 
of about 20 miles, and equip the 
road with both freight and passenger 
cars. 

The City Council of Depere, Wis., 
has granted a franchise for an electric 
street railway connecting with the 
Green Bay system to James H. Elmore 
and Frank Van Derzee, upon the 
condition that the railroad shall cross 
the river on a bridge of the railway 
company’s own construction and run 
to the Chicago and Northwestern 
depot. 

The Cincinnati Street Railway Com- 
pany will erect new car barns on the 
site of their old frame building on 
Depot street, near Eighth. The new 
structure will adjoih the power house 
recently erected. ‘The barn will have 
a frontage of 120 and a depth of 200 
feet. Brick and iron will be used in 
the construction. ‘The building will 
be two stories in height and cost 
$13,000. 

The New York Rapid Transit Com- 
misston on December 4 received from 
the Board of County Canvassers a 
certified copy of the vote cast at the 
last election upon the matter of 
municipal construction of a rapid 
transit system. According to this 
report there were 184,035 votes cast 
upon this matter, 132,647 in favor of 
it, 42,916 against it, 399 defective 
and 8,073 blank. According to the 
law, work must be begun by the 
Commission within 30 days from the 
time of receiving this report, but just 
what has to be done to comply with 
this requirement seems to be a misty 
uncertainty. 

The Aldermanic Committee ap- 
pointed on November 9 to investigate 
the alleged $20,000 trolley deal in 
connection with the granting of the 
electric railway franchise at New 
Brunswick, N. J., reports that it had 
been proved conclusively that no 
member of the present or past boards 
had ever received any fee or reward 
of any kind for favoring or opposing 
the granting of an electric franchise, 
and that no demand had ever been 
made for a consideration of any sort 
whatever. The board was ‘completely 
exonerated by the report of the com- 
mittee. No reference was made to 
the allegations made against Judge 
J. K. Rice or M. F. Ross, son of 
ex-Congressman Miles Ross, as they 
are not members of the Board of 
Aldermen. 
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Suburban Traction Company, of 
Orange, N. J., In a Receiver’s 
Hands. 


Upon the application of the Ameri- 
can Loan and Trust Company, of 
Boston, Watson Whittlesey, of 
Orange, N. J., has been appointed 
receiver of the Suburban Traction 
Company of that city. Vice Chan- 
cellor Van Fleet also granted an in- 
junction restraining various creditors 
from selling at sheriff’s sale any por- 
tion of the company’s assets in execut- 
ing judgments secured by them. 
This action caused a stay of proceed- 
ings and sale set down for December 7. 

The American Loan and Trust 
Company holds $1,500,000 of 30 year 
bonds, executed in its favor by the 
traction company. 

The receiver has qualified in $30,- 
000 bonds and has already taken 
charge of the affairs of the company. 
It appears that the $1,500,000 bonds 
were executed on June 1, 1893, and 
interest at five per cent was to be paid 
in June and December each year. 
These payments have not been made 
until the arrears now are estimated 
at $22,000. ‘Taxes amounting to 
$6,000 have not yet been paid, and 
the concern owes $140,954.56 of float- 
ing debt. Thecompany’s commercial 
paper is falling due almost daily and 
there are no funds to meet these 
obligations. 

The company’s resources are esti- 
mated at $500,000. ‘This includes 10 
miles of track, two-thirds of which is 
electrically equipped, 18 cars, 30 
horses, one and a half acres of land, 
known as Glenwood Park, a power 
house and other equipment of the 
street railway compavy. Frank W. 
Child is the company’s president and 
Albert W. Kissam its secretary. 

oaniesasiigiallita 
PERSONAL. 

Mr. C. J. H. Woodbury, of the 
American Bell J’elephone Company’s 
Boston staff, was in New York last 
week. 

Col. George L. Beetle, of the 
Western Electric Company, Chicago, 
arrived in New York last week and 
will be here for a short time. 

Mr. Henry Hine, general manager 
of the Stanley Electric Manufacturing 
Company, of Pittsfield, Mass., was 
in New York city last week. Mr. 
IIine says that his company is very 
busy and is running its factory 24 
hours per day. 

Mr. Russell B. Ilarrison, of the 
Terre Haute, Ind., Street Railway 
Company, which recently received a 
city lighting contract at ‘lerre Haute, 
has purchased five of the Western 
Electric Conipany’s 100 light are 
machines and 400 arc lamps. 

Mr. James W. Godfrey has resigned 
his position as general manager of 
the New York Insulated Wire Com- 
pany, 15 Cortlandt street, New York 
city. Mr. Frank R. Harrington has 
also resigned his position as general 
sales agent of the same company. 
Both these gentlemen have a wide 
acquaintance in the electrical field, 
and their many friends will be glad 
to learn that they will still be 
identified with the industry. Mr. 
Godfrey is especially well known to 


consumers of wire all over the United 
States. 
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TELEPHONE NEWS AND 
COMMENT. 


Several improvements in the tele- 
phone service are being carried out at 
Milwaukee, Wis. 





The Citizens’ Mutual Telephone 
Company, of Lockport, N. Y., has 
forwarded its incorporation papers to 


Albany. The 90 days given the Bell 
Telephone Company in which to 


remove their poles from the streets 
expired last Sunday. 





The use of the telephone on Aus- 
tralian sheep ranches is becoming 
common. Its employment is men- 
tioned on the Clark ranch in Montana, 
where all the sheep and shepherds are 
watched and handled telephonically 
by means of six stations all communi- 
cating with a central point, from 
which come weather signals, orders, 
etc. 





The Southern New England Tele- 
phone Company isabout to lay a cable 
under the Connecticut River at Essex 
to Lord’s Cove hill, Conn., one and 
a half miles in length. This will 
probably do away with the old cable 
at Ely’s ferry crossing on the river, 
one mile above, as well as with the 
many telephone poles on the ferry 
road. 





The first public test in the United 
States of a new long distance tele- 
phone, by L. T. Erishon, of Stock- 
holm, Sweden, over the wires of 
the Postal Telegraph Company be- 
tween Memphis, Tenn., and Birming- 
ham, Ala., a distance of 285 miles, 
was made on December 2. The 
test is reported to have been suc- 
cessful. 





There really doesn’t seem to be any 
good reason why the telegraph, tele- 
phone and electric railway companies 
should be compelled to cut their 
wires at their own expense every time 
a building is moved through the 
streets, says a St. Paul paper. The 
streets are not intended tobe occupied 
by moving buildings. Those who 
wish to use them for such a purpose 
are trespassers on the rights of the 
public, and should pay all the dam- 
ages caused thereby, whether to pri- 
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vate individuals or to corporations. 
On the other hand, when it becomes 
necessary to cut these wires for any 
public purpose, as in case of fire, the 
companies should do it at their own 
expense, for the rights of the public 
are paramount. 


—___ -~- 
ELECTRIC LIGHT FLASHES. 
The city of Bayfield, Wis., pur- 
chased the electric light and water- 
works at that place on December 1. 


Trumansburg, N. Y., wants elec- 
tric lights. The contract for lighting 
at that place has expired and the 
question of electric lights is being 
agitated. 

The Moorestown, N. J., Electric 
Light Company has issued a notice 
to its patrons to the effect that after 
January 1 the price of light would 
be increased 25 per cent. 

The Edison Company at Spokane, 
Wash., offer to supply the city with 
201 are lights burning all night for 
$7 a month, or 125 lights burning 
till midnight at $7 a month, and 25 
lights burning al] night at $10 a 
month. 

The citizens of Parkesburg, Pa., 
held a special election last week at 
which they voted on the advisability 
of raising the tax rate for the purpose 
of having the borough illuminated 
by electricity. Electricity carried 
the day by a vote of 189 to 32, or 
6 to 1. 


The conference committee of the 
Allegheny, Pa., councils has reported 
in favor of awarding the contract for 
the city lighting plant to the West- 
inghouse Electric and Manufacturing 
Company. The Western Electric 
Company is the lowest bidder for the 
plant and will endeavor to secure the 
contract. 


A dispatch from ‘Tacoma, Wash., 
dated December 6, says that C. B. 
Wright, of Philadelphia, has been 
made defendant in a suit instituted 
by the city of Tacoma, in which it is 
alleged $110,000 was expended in 
bribing voters to vote in favor of the 
purchase of a light and water plant 
for $1,750,000, which the city officers 
claim is worth much less than this 
amount. Mr. Wright was interested 
in the plant. 


The Intelligent Stenographer and 
«« Complicators.”’ 
To THE EpiTor oF ELEcrricaL REVIEW : 

Your note a couple of weeks ago of 
the intelligent printer who got ‘“‘slow 
tension” for low tension is a parallel 
to the case of the intelligent stenog- 
rapher who reported a technical dis- 
cussion held in this town some 18 
months ago. One of the speakers 
had much to say about the evils 
inseparable from commutators. Our 
stenographer friend got the word 
‘‘complicators,” and so transcribed 
it in his notes throughout the discus- 


sion. ‘* He builded better than he 
knew.” Yours truly, 
ALEX. Dow. 
Detroit, December 5. 1894. 
Se 


A new electric road has been in- 
corporated in Fall River with a 
capital of $50,000, all of which is 
subscribed. J. F. Shove has been 
elected treasurer and the board of 
directors is composed of well-known 
local capitalists. 


Telephone Equipment Wanted. 


We are in the market for the material for 
and construction of a telephone exchange 
for from 50 to 100 ’phones and will require 
from 10 to 20 miles of wire. 


CITIZENS’ TELEPHONE CoO., 
Mt. Pleasant, Penn. 
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The Metropolitan Telephone Company, 
48 Cortlandt St., offers New York City 
Exchange service at $80 per year 
upward, according to use, Metallic Circuit 
Line ; Full Long Distance Equipment. 


WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 





New York Office, 29 Broadway. 
Chicago Office, The Rookery. 


. Dyna (otOh ars oF SIME 
||| ®2<cso' TELEPHONES: 
ELECTRICAL SUPPLIES 


STA"? PALMER Bros. 
Be eee OMIANUS, CONN, 


THE LEHIGH VALLEY 


GREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Booms 136 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Unde und Conduits. 
Telegraph Poles, Piling and Ties Furnished. 


POLE PAINT. 


The most economical pole paint is the e . 
MocIN TOS H. 
Will outlast anything in the market. 
Write for prices. 
GEO. L. COLGATE COMPANY, Manufacturers, 


136 Liberty Street, New York. 
























JUST out. 
A SPLENDID BOOK FOR 


STREET RAILWAY MEN, 





256 Paces. Price $l. 


00. POSTACE PREPAID. 





Electric Railway Motors: 


THEIR 


CONSTRUCTION, OPERATION AND MAINTENANCE. 





AN ELEMENTARY PRACTICAL HANDBOOK FOR THOSE ENGAGED IN THE MANAGEMENT 
AND OPERATION OF ELECTRIC RAILWAY APPARATUS. 





RULES AND 


INSTRUCTIONS 


FOR MOTORMEN. 


By NELSON W. PERRY, E. M. 





Address, HIV ECTRICAL REVIEW, 
1S PARK ROW, 


P. O. Box, 2339. 


NEV YORE. 








Tm PINISCH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. ; 

It has been the standard lighting system in Europe for many years, and is applied to 55,000 
cars in Europe, the United States, South America, India and Australia. 

For particulars, address 


THE SAFETY CAR HEATING " LIGHTING COMPANY, 


160 Broadwvay, Newry York. 
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A telephone directory of the 
State of California for December, 
1894, has just been received from 
the Pacific Telephone and Telegraph 
Company, San Francisco. It is a 
model of convenience and good ar- 
rangement. 


The special holiday goods of- 
fered by the Electric Construction 
and Supply Company, 18 Cortlandt 
street, New York city, are are light 
carbons, imported and domestic, 
‘“Ward” are lamps and are lamps 
for any incandescent service. 

The directors of the Westinghouse 
Electric and Manufacturing Company 
have declared a quarterly dividend of 
one and three-quarter per cent on the 
preferred stock, payable January 2 to 
stockholders of record December 22. 
Books close December 23 to January 
2, both days inclusive. 

The Eureka Tempered Copper 
Company, North East, Pa., have 
issued an illustrated pocket catalogue 
of their tempered copper products 
for electrical and mechanical pur- 
poses. Mr. John C. Dolph, 126 
Liberty street, New York city, is the 
general eastern agent for this com- 
pany. 

The receiver informs the ELsc- 
TRICAL Review that there is an 
excellent prospect of a speedy adjust- 
ment of the affairs of Queen & Com- 
pany, Philadelpbia. Meanwhile their 
large stock has suffered little dimi- 
nution and is being kept up in all 
departments, orders being filled, as 
usual. 

‘«‘Do you paint your poles?”’ is 

‘the pertinent heading of a little 
leaflet issued by the Geo. L. Colgate 
Company, 136 Liverty street, New 
York, setting forth the merits of the 
MeIntosh pole paints. The same 
company issues a little book describ- 
ing and illustrating the Climax iron- 
clad rheostats and other specialties. 


A Chicago branch office hus been 
opened in the Columbus Memorial 
building by the Self-Winding Clock 
Company, of 26 Broadway, New 
York city. The new office will be 
under the management of Mr. J. W. 
Forsinger, and a full line of samples 
will be on display. The western 
trade. which has been quick to recog- 
nize the merits of the Self-Winding 
Clock Company's products, will un- 
doubtedly find the Chicago office a 


great convenience. 





WOVEN WIRE BRUSHES. 
Portland, 





The Belknap Motor Co, of 
Muioe, are the patentees and manufacturers 
of the best woven wire commutator brush 


on the market. 











THE POETRY OF MOTION. 





BY THE NEW 
CENTRAL. 

Speed and comfort are two con- 
ditions demanded by modern tray- 
elers; but the perfect combination is 
arare one. On most American rail- 
roads high speed is only possible at 
the expense of danger and discomfort. 
To combine comfort and safety with 
the greatest speed, perfect equipment 
and absence of sharp curves are neces- 
sary. The most perfect roadbed and 
the most excellent rolling stock will 
not secure comfort on a railroad that 
winds sharply among hills, for pas- 
sengers must inevitably be shaken and 
jolted about by the sudden changes of 
direction. 

There is only one railroad in Amer- 
ica that combines all the conditions 
essential to the highest speed aud the 
greatest comfort. That is the New 
York Central and Hudson River Rail- 
road. It holds the world’s champion- 
ship for long distance fast trains, won 
by recent improvements in equipment 
and locomotive building that fairly 
mark an epoch in railroading; and its 
100 ton engines, borne on massive 
rails weighing 120 pounds per yard, 
now skim with perfect safety around 
curves at the rate of 90 miles an hour. 
The solidest of roadbeds is needed to 
withstand this marvelous speed, and 
to bear the enormous locomotives and 
trains; and the New York Central 
stands alone in the speed of its trains, 
because what it does with safety is 
impossible to other railroads of in- 
ferior equipment. 

But ordinary travelers do not wish 
exceptional speed when it entails 
great discomfort; nor is it desirable 
to court the fatigue and soreness in- 
separable from a long journey on a 
jerky train. A journey on the New 
York Central is the perfection of lux- 
ury. It entails neither fatigue nor 
soreness, for it has _ practically no 
sharp curves and its trains move at 
the highest speed without the slight- 
est shock. Its trains are superb in 
their furnishings, every detail of 
modern luxury is provided, the serv- 
ice is ideal. To travel on the New 
York Central is the poetry of motion. 
—The Dry Goods Chronicle. 


9 Adapted t y Busi 
CHALLEN § Profeuien: ruled wilh uvtxted 


CON TRAC i headings, and indexed through 


to require the —_ — 
writing to enter data and refer 
and ORDER quickly to any name, and save 
RECORDS time and money. 5,000 used 
» and reordered. All kinds of 

Labor-Saving Records on hand or made to order. 


CHALLEN, Publisher, 


165 Broadway, New York. 
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W. R. OSTRANDER & CO. 
No. 204 FULTON ST., NEW YORE. 
Manufacturers of 
SPEAKING TUBES, WHISTLES; 
ANNUNCIATORS. 
Electric and Mechanical Belis. 


FACTORY, 


De Kalb Ave., 
BROOKLYN. 


Send for Illustrated 
Catalogue. 


ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies, 
~ WASHINGTON, D. C. 








sight Feed Oil Cups. 


AUTOMATIC “WIPING DEVICE” 


For oiling Crank and Cross-head Pins. 


WM. H. WILKINSON, 
352 Atlantic Ave..Boston.Mass. 





THE BARTHEL TORCH. 











BARTHEL 
TORCH 60, 


1£8 DEVONSHIRE ST., 
BOSTON. 


: The only torch which does away absolutely 
AS with the air pump. 

This torch can be run at an expense of less 
tban 15 cents per year for repairs. 

It gives a steady flame, creates its own press- 


ure, and, in fact, is the 
only article of this kind 
now offered which is 
made on strictly scien- 
tific principles. 

Sample sent to any 
part of the United States 
for $4.00 each. Liberal 
discount to the trade. 
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PIANOs 











EUGENE D’ALBERT: From the fullest conviction I declare them to 


be the best Instruments of America. 


DR. HANS VON BULOW: I declare them the absolutely best in 


America. 


ALFRED GRUNFELD: I consider them the best Instruments of 


our Times. 


P, TSOHAIKOWSKY: Combines with great volume of Tone a rare 
sympathetic and noble Tone Color and perfect action. 





WaAREROOMS : 


No. 148 FIFTH AVENUE, NEW YORK, 


NEAR TWENTIETH STREET. 


BALTIMORE: 2 


2? and 24 E. Baltimore St. 


WASHINGTON: 
817 Pennsylvania Ave. 





BEST FOR ALL “* Suseestion 
Electrical Work 





CHARLES A. SCHIEREN & 60., 


Patentees and Sole Manufacturers. 





47 Ferry Street, New York. 


226 No. Third Street, Phila. | 
46 So. Canal Street, Chicago | 
(19 High Street, Boston. 


That Everyone 
Should Heed. 


Put your savings in an investment 
exempt from fluctuation in value 
and beyond the reach of commercial 
disaster. 

There are no receiverships, reor- 
ganizations or repudiations possible 
in the promise to pay of the A/utual 
Life Insurance Company. 

The income of the Mutual last 
year was $41,953,145.68; its out- 
standing insurance $708,692,552.40, 
and its assets $186, 707,680.14. 

Every desirable form of policy is 
issued by the Mutual Life Insurance 
Company. 

For particulars, address 

WALTER H. COOKE, 
32 Liberty Street, 
New York CIty 
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